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PREFACE 


This book is directed primarily toward persons beyond 
the high school level who wish to develop proficiency 
in silent reading. Vast numbers of intelligent people are 
deficient in this important skill. Such people can learn 
to read with facility and enjoyment. They require, 
however, a thorough and factual presentation of the 
mechanism of reading before they can be expected to 
undertake measures to remedy their deficiency. This 
book represents an attempt to provide a clear analysis of 
the reading process, an outline of various methods for 
diagnosing reading ability, and a description of training 
procedures which have proved successful in correcting 
reading faults and developing reading proficiency. 

The author is indebted to many persons for assistance 
in the preparation of this book. In particular, he wishes 
to express his gratitude to the following: Marjorie 
Angell, Gladys Campbell, Lester Grant, Bernice Hub- 
bard, Roxanne Oliver, Dorothy Piller, and Johannes 
Stuart. 

JAMEs ALEXANDER HAMILTON. 


San Francisco 
August, 1939 
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FOREWORD 


As one who himself has suffered from a long uncor- 
rected habit of slow reading, I welcome Dr. Hamilton’s 
book with open arms, or, should I say, with a tongue 
which now wiggles but which hopes soon to become 
quiet, and with eyes whose “saccadic” movements are 
now crazy and many, but which hope soon to become 
swift and few. 

Joking aside, Toward Proficient Reading is a book 
for which all of us, both teachers and students, should 
be grateful. For it collects together within one pair of 
covers all the essential facts concerning adult reading 
difficulties and how to remedy them. 

Dr. Hamilton presents the happy combination of an 
individual originally trained in theoretical, experi- 
mental, and physiological psychology who is now study- 
ing medicine and who has, likewise, much practical 
experience in the teaching of psychology. He is, in 
short, just the sort of person one would have chosen to 
write this particular book. 

Epwarp CHaAcE TOLMAN. 
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Chapter One 


THE PROBLEM OF SILENT READING 


Facility and effectiveness in reading are two of the most 
important skills with which the individual can equip 
himself in the twentieth century. There are innumer- 
able types of reading, both for business and pleasure, 
but irrespective of what the individual reads, how he 
reads has an importance that is impossible to exagger- 
ate. Until recent years, the use of the eyes in reading 
was regarded as another common physiological occur- 
rence which demanded little or no special attention. 
Modern investigations have corrected this error. The 
reading process was neglected for many years. To some 
extent this was due to the fact that it was considered a 
natural endowment. Now it has attained a position of 
great importance. 

The development of analytic methods for the study 
of the silent reading process is truly a remarkable ad- 
vance in applied psychology. It is possible now to 
describe the codrdinated activity of the eyes and brain 
which takes place when one reads. The development of 
measures of reading ability and of eye-movement pho- 
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tography have made it relatively simple to determine 
the degree of an individual’s comprehension, speed, 
and eye-movement skill. We know precisely how per- 
sons should read, and we can tell them when and how 
they fail to measure up to the ideal. In the elementary 
field, methods of teaching reading are being explored 
which promise to equip future generations with profi- 
cient reading habits. 


The Immediate Problem 


The widespread use of diagnostic instruments has 
revealed the indisputable fact that a surprisingly large 
proportion of our intelligent adult population is woe- 
fully deficient in reading skill.’ It is apparent that the 
educational methods of the past have not produced the 
proficiency in this skill which is desired. In contrast to 
the mass of research and training which has developed 
at the elementary level, little attention has been paid to 
those who have already learned to read under an older 
educational regime. The methods of teaching the child,” 
furthermore, are not adequate to the challenging prob- 


1G. T. Buswell, “How Adults Read,” Supplementary Educational 
Monographs, No. 45, (Chicago: University of Chicago, 1937), pp. 
1-146. 

2 Among the excellent texts for the elementary and high school teacher 
are: The Prevention and Correction of Reading Difficulties, by Em: 
mett A. Betts; Teaching High School Students to Read, by Stella 
Center and Gladys Persons; The Improvement of Reading, by Luella 
Cole; The Improvement of Reading, by Arthur I. Gates, Better Primary 
Reading and Better Advanced Reading, by Clarence R. Stone. 
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lem presented by the adult who has already developed 
slow and inefficient methods. He is left with the un- 
happy realization of his plight, but without the means 
to remedy it. 

This present unfortunate situation cannot be ascribed 
entirely to neglect on the part of psychologists and edu- 
cators. Many elaborate research projects are under way 
which promise, at some future date, to offer a quanti- 
tative evaluation of the various possible approaches to 
the problem of faulty reading. Meanwhile, the person 
who realizes his lack of proficiency is confronted by an 
immediate problem. He asks for its solution now, not 
ten or twenty years from now. 

The solution of immediate problems in reading is 
facilitated, not only by experimental studies of reading, 
but by a vast store of facts dealing with psychological 
processes which are closely related to reading. Psychol- 
ogists, for example, have studied habit formation, and 
we are interested here in the formation of eye-move- 
ment habits adequate to the task at hand. Psychologists 
have studied perception, and we are interested here in 
the perception of the written word. Psychologists have 
studied learning, and the facts which are known apply 
directly to the problem of reading comprehension. 

For the past three years, the writer has been engaged 
in an attempt to meet the practical reading problems of 
college students and other persons above high school 
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age. He has drawn freely from methods of other work- 
ers, and has also devised a number of new diagnostic 
and training procedures. It has become increasingly 
apparent that in the present state of our knowledge no 
single method or device affords the complete answer to 
all of the problems presented. On the contrary, as the 
writer has added new methods and modified others, 
his results have improved progressively. Increases of 
50 per cent to more than roo per cent in speed are now 
the rule, and this increase is invariably paralleled by 
marked improvement in comprehension. 

This book does not propose to present a quantitative 
evaluation of the various developments which have 
been made in the field of reading. From the standpoint 
of research, the task has just begun. Nevertheless, it has 
been demonstrated unequivocally that it is not only pos- 
sible, but relatively easy to achieve excellent results in 
the development of reading proficiency in the intelli- 
gent adult. 


Goal: Comprehension 


Regardless of whether one reads for pleasure, busi- 
ness, information, or study, the primary goal of all 
reading is comprehension. This constitutes a transfor- 
mation of the printed page into an appreciation of the 
meaning intended by its author. Since all reading is 
aimed toward this end, reading training above all must 
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be directed toward the development of ability to com- 
prehend. Comprehension is the end result of a compli- 
cated psychological process which begins when the eyes 
are directed toward the printed page. Closely coordi- 
nated with visual sensation and perception are delicate 
and accurate movements of the eyes as they follow lines 
of print. It is the integration of these and other activi- 
ties which characterizes reading. As the individual 
reads, he is aware of the total activity, rather than its 
several aspects. In approaching the reading process sci- 
entifically, it must be recognized that the total perform- 
ance is more than a summation of visual sensation, 
perception, eye movements, mental activity, and various 
other processes, activities, and abilities. 


Analysis of Reading 


The several aspects of reading must be described 
separately, at first. Only when the details of reading 
are understood can the whole activity be appreciated. 
Furthermore, it is advantageous to approach the ind1- 
vidual case in terms of an analysis of each step from 
visual sensation to comprehension. This is particularly 
true when the interest is in improving reading skill, 
since individual problems and deficiencies may occur 
at any stage of the process. 

From a practical standpoint, with regard to any indi- 
vidual, two questions should be asked. In the first place, 
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“What can be improved?” Secondly, “How can it be 
done?” 

This book presents much information which will 
assist in answering these vital questions. The first topic, 
vocalization, deals with the activity of the speaking 
mechanism and its relation to silent reading. Means are 
provided for reducing the tendency to move the lips, 
tongue, face, and throat while reading. Succeeding 
chapters describe the eyes and the structures which 
make possible the movements of the eyes. The eye 
movements of reading are then described, together with 
various superfluous or inefficient movements. Means 
for observing, measuring, and developing efficient eye 
movements follow. The problems of reading speed, 
comprehension, and vocabulary are treated in a similar 
manner. The subjects of hygiene of the eyes, illumina- 
tion, and refractive error are discussed, since attention 
to these matters is necessary to insure maximum visual 
efficiency. If there is the slightest doubt concerning the 
condition of the eyes, examination for optical imperfec- 
tion should precede reading training. While none of 
the procedures recommended in this book can result in 
harm to the eyes, neither can they be expected to correct 
organic defects. Once assured of proper vision, with 
glasses if necessary, reading training may follow a con- 
structive course. 

Emphasis is placed on the importance of careful meas- 
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urement of reading ability, followed by a direct attack 
on the various aspects of reading which should be im- 
proved. No single procedure is sufficient to meet the 
needs of all cases. The individual training program 
must be geared to individual needs as revealed by diag- 
nostic instruments. The problems of diagnosis and 
training are illustrated by several representative cases. 


Chapter Two 


VOCALIZATION IN READING 


Vocalization is the active use of the organs of speech in 
silent reading. A visit to the public library affords an 
excellent opportunity to observe the many varieties of 
vocalization which exist. Long rows of people, oblivious 
to their surroundings, execute unconscious pantomimes 
as they read. Lips twist to form whispered letters and 
words, and the chorus of hissing exhalations gives the 
otherwise quiet room its characteristic undertone. Care- 
ful scrutiny of the region just below the chin gives a 
clue to the constant activity of the tongue. The Adam’s 
apple, if visible, is often seen to bounce up and down 
like a floating cork. 

When vocalization is excessive, the rate of silent read- 
ing is restricted almost to the speed of reading aloud. 
Since the latter is about 125-150 words per minute, far 
below a desirable rate of silent reading, it is important 
to consider methods for the reduction of vocalization. 
Before considering such methods, however, it is profit- 
able to search for an explanation of vocalization. Exam- 
ination of the development of speech and reading in the 
child will assist in this explanation. 
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Vocalization: A Natural Development 


One of the first occurrences in the child’s develop- 
ment of speech, as described by psychologists, is the use 
of his vocal apparatus at an early age to repeat sounds.’ 
Such words as mama, baba, and dada are invariably a 
part of the earliest infant vocabulary. As the infant 
develops, it becomes apparent that the sounds which he 
makes have very definite meaning to him. He uses 
sounds to express his own needs and feelings, and he 
soon gives evidence of responding to words or sounds 
made by others. Vocabulary develops rapidly after the 
first year, and by the end of the second year, the infant 
may respond to and give evidence of understanding 
several hundred words. During early years, the many 
words which are acquired are learned solely as associa- 
tions between the sounds of words, their meaning, and 
the activities of the speech organs. As vocabulary de- 
velops, the association between sound and meaning is 
constantly reinforced. For purposes of clarity, all of 
these associations will be termed sound-meaning asso- 
ciations. 

Having acquired a considerable store of sound-mean- 
ing associations, the child is confronted with a new 
situation as he enters elementary school. He discovers 


1 Arnold Gesell, The Mental Growth of the Pre-School Child (New York: 
Macmillan Co., 1926), p. 217; Margaret W. Curti, Child Psychology 
(New York: Longmans, Green Co., 1931), pp. 191-201. 
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that printed or written symbols are used to represent 
the sounds which he has learned already. The simple 
sound-meaning associations are amplified into vision- 
sound-meaning associations. The printed word is seen, 
_ spoken,and understood. For several years, the sequence 
_ of thought processes in reading is vision-sound-meaning. 
New words are continually fitted into this pattern, and 
old associations are constantly reinforced. 

Much later in the developmental process, increasing 
demands for speed necessitate the reduction of the inter- 
mediate step—sound. Audible sound is easily eliminated 
by partial relaxation of the vocal cords, but the skele- 
ton of the speech process is very frequently maintained. 
Instead of transforming the well established vision- 
sound-meaning into vision-meaning, the intermediate 
step is merely modified to eliminate its most apparent 
aspects. The association persists as vision-(sound)- 
meaning. Failure to eliminate the intermediate step of 
vocalization is thus recognized as a perfectly normal 
phenomenon. Indeed, it is possible that some slight 
remnant of vocalization is present in many skillful 
readers. A university professor who is a rapid reader 
complained to the writer that after three hours of silent 
reading his voice usually became hoarse and his throat 
sore. In all probability, had this vocalization been cor- 
rected, he would have read with greater proficiency and 
without discomfort. 
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Diagnosis of Vocalization 

In spite of its normal origin and frequent occurrence, 
excessive vocalization seriously interferes with reading. 
The measures taken to reduce vocalization depend on 
accurate diagnosis. For this purpose, the reader should | 
enlist an assistant who is asked to make and record 
observations over a period of at least one hour. The 
observations should be made during natural and com- 
fortable reading. Several minutes should elapse before 
observation is begun, and the assistant should not com- 
ment or otherwise disturb the reader. He should note 
exactly which parts of the speech mechanism move dur- 
ing silent reading. The degree of movement should be 
described as just noticeable, moderate, or marked. Repe- 
tition of the occurrence of each movement should be 
described as rare, occasional, frequent, or very frequent. 
The assistant should look for, and systematically record, 
movements of the lips, jaw, face, throat, and Adam’s 
apple. When as much information as possible has been 
recorded from observation, the assistant should further 
investigate throat and tongue movements by means of 
his sense of touch. He should stand behind the reader 
and place both hands around the throat, extending the 
fingers from just below the jaw to below the Adam’s 
apple. The reader should be allowed a few moments 
of adjustment to this situation before findings are re- 
corded. The assistant should exert moderate pressure 
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high under the jaw, thus, bringing his index fingers 
close to the muscles of the base of the tongue. In this 
way, movements of the tongue may be discovered which 
might otherwise escape detection. Lower down on the 
throat, movements of the larynx may be felt. The 
reader may complete the diagnosis by attempting to 
notice, by himself, movements of his tongue during 
reading. 

Having obtained an accurate description of vocaliza- 
tion movements, the reader’s next step is to familiarize 
himself with them by reproducing them away from the 
reading situation. Movements of the lips, face, and jaw 
are best observed in front of a mirror. Tongue and 
throat movements may be studied by placing the hand 
below the jaw and on the throat. When the reader 
makes this examination, it is wise to exaggerate the 
movements, so that he is made aware of the “feel” of 
contracting the muscles in question. 


Correction of Vocalization 


After thoroughly familiarizing himself with his own 
vocalization habits, the reader may undertake to correct 
them. This may be effected through the application of 
three methods—recognition, opposition, and tension. 
The method of recognition consists in holding the hand 
over active muscles. When movement occurs, this is at 
once recognized by touch, and then inhibited. The 
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method of opposition necessitates the assumption of a 
position which makes the offending movement impos- 
sible. The method of tension consists in contracting 
the muscles which move, and maintaining this contrac- 
tion during practice periods. The choice of method 
depends on the particular muscle group which is active. 
When several kinds of vocalization are present, all three 
methods may be employed profitably. 

The method of recognition is particularly valuable in 
controlling movements of the face, lips, and throat. 
Rather deep pressure high in the midline of the throat 
permits recognition of posterior tongue movements. 
The method of opposition may be used to control move- 
ments of the anterior part of the tongue, by holding the 
tip and sides of the tongue between the teeth. Some- 
times lip movements also may be controlled in this 
manner. The method of tension is used to control jaw 
movements by clamping the jaw tightly shut. 

Marked results from the methods which have been 
described are usually noted within two weeks. The 
treatment of vocalization may be pursued concurrently 
with other training measures. Where vocalization is an 
outstanding problem, control of this factor alone has 
occasionally resulted in a speed increase of 100 words 
per minute within a fortnight. Vocalization is cer- 
tainly one of the most easily managed reading problems. 
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Chapter Three 


ANATOMY OF THE EYE 


The eyeball is a sphere, slightly less than one inch in 
diameter, which lies cushioned in fatty tissue in a bony 
socket, the orbit. The greater part of its external sur- 
face is formed of a tough white membrane, the sclera. 
In front, the sclera is replaced by the cornea, a trans- 
parent structure which permits light to enter the eyeball. 
The sclera is lined with a dark pigmented coat, the 
choroid membrane. As this inner choroid membrane 
approaches the front of the eyeball, it is modified to 
form a circular aperture, the iris. When the eye is ob- 
served from before, the aperture formed by the iris is 
seen as the pupil. The iris contains tiny muscle fibers 
which, by their contraction, determine the size of the 
pupil. In relative darkness, the pupil becomes large in 
order to permit as much light as possible to enter the 
eyeball. When there is a great deal of light, the pupil 
contracts, allowing less light to enter. The delicate 
structures within the eye are in this way protected from 
possible injurious effects of excessive illumination. 
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The Lens 


Just behind the iris is the lens. This is held in place 
by small ligaments and ciliary muscles which are at- 
tached to the sclera. The adjustment of the ciliary 
muscles determines the shape and thickness of the lens, 
and, thus, makes it possible for the light entering the 
eye to be accurately focused. 

It is interesting to contrast the action of the lens with 
that of glass lenses used in optical apparatus. In the 
microscope, for example, the light is focused by regu- 
lating the distance of certain lenses from the object 
viewed. The lens of the human eye, on the other hand, 
_ being incapable of this backward and forward motion, 
achieves the same effect by altering its shape. Most fish 
follow the principle of the microscope and actually pop 
their lenses in and out to achieve proper focus. 


The Retina 


It has been noted that the greater part of the inside 
of the sclera is lined with the pigmented choroid coat. 
One can for the moment disregard the structures de- 
scribed at the front of the eye, and imagine oneself 
looking into the hollow cup formed by the sclera and 
the lining choroid coat. This view may be compared 
with that seen when one looks into a porcelain drinking 
cup, the inside of which is painted with a dark pigment. 
Spread out within the hollow cup formed by the sclera 
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Figure 1. 
Diagram of the Eye 
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. Layer of Rods and Cones 
in Retina (microscopic 
size) 
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g. Nerve Fibers in Retina 
Converging toward Op- 
tic Nerve (microscopic 
size) 

10. Optic Nerve 

11. Fovea 

12. Sclera 

13. Choroid Membrane 
14. Ciliary Muscles 

15. Lateral Rectus Muscle 
16. Medial Rectus Muscle 


Anatomy of the Eye 


and choroid is a soft delicate membrane of nervous tis- 
sue, the retina. It is composed of several layers of nerve 
cells and fibers. The deepest layer consists of specialized 
cells, the rods and cones,” which are sensitive to light 
and color. When the rods and cones are excited by 
light, they set up nerve impulses which are carried in 
nerve fibers. These nerve fibers converge toward a 
common point, and emerge from the eyeball as the optic 
nerve. The latter is sitaply a large bundle of all the 
fibers coming from the rods and cones. From the eye- 
ball, this optic nerve ascends to the visual area of the 
brain. 


The Path of Light 


It is possible now to trace a ray of light as it passes 
through the eye and becomes transformed into the nerve 
impulses which the brain can receive and interpret. 
Figure 1 shows a ray of light as it approaches the eye 
and meets the cornea. Passing through the cornea, it 
next goes through the aperture of the iris, the pupil. It 
then passes through the lens and enters the central part 
of the eyeball. This central area is filled with the vit- 
reous humor, a fluid which permits the passage of light 
and, at the same time, distends the eye, making it a firm 


1 The rods are sensitive to the entire visible spectrum, while the cones 
respond differentially to colors. 
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and solid organ. Passing through the vitreous humor, 
the light meets the retina. Within the retina itself, the 
ray penetrates several layers of nerve fibers and cells, 
and finally meets the receiving cells, the rods and cones. 
The light excites the rods and cones in such a way that 
they set up impulses in the nerve fibers to which they 
are connected. The nerve fibers carrying these impulses 
retrace for a short distance the path traversed by the 
light ray, and then course along the inner layer of the 
retina to their common point of exit, the optic nerve. 


The Fovea and Fixation 


The retina may be considered now in somewhat 
greater detail. Again using the analogy of the porcelain 
cup, one can imagine its innermost layer as the retina. 
As one looks into the eye, one can imagine the retina 
spread out over its inner surface. The fovea, a small 
centrally located area, is the most sensitive part of the 
retina. The density of rods and cones is greatest in and 
around the fovea. The number of rods and cones de- 
crease as their distance from the fovea increases, and 
vision becomes less clear. Thus, out of the corner of 
the eye an object can be seen, but not in detail. 

In order to see an object clearly, the eye pauses, and an 
image of the object is centered on the fovea. This is 
known as fixation. Almost all vision consists of a series 
of such fixations. The movements which make these 
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fixations possible are controlled by the contractions of 
the extrinsic muscles of the eyes.” 


2 For more elaborate treatment of the eye see: Ernest H. Starling, Prin- 
ciples of Human Physiology (7th ed.; Philadelphia: Lea and Febiger, 
1936), pp. 338-408; William S. Duke-Elder, Textbook of Ophthalmology, 


Vol. I, The Development, Form and Function of the Visual Apparatus 
(London: Henry Kimpton, 1932), pp. 1-1124. 
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Chapter Four 


EXTRINSIC MUSCLES OF THE EYE 


The eyeball has been described as a sphere resting in its 
bony socket or orbit and cushioned in a mass of fatty 
tissue. It has been explained that active vision consists 
largely of a series of fixations, and that the eyes move 
and hold fixation positions through the controlling ac- 
tions of eye muscles. These muscles extend from the 
sclera to the bony framework of the orbit. The attach- 
ment to the sclera is about one-quarter of an inch 
behind the point where the cornea merges into the 
sclera. Any movement of the eyes involves a certain de- 
gree of contraction or relaxation of all six of the extrin- 
sic muscles of each eye. These extrinsic muscles are so 
named because they are outside the eyeball, in contrast 
to intrinsic muscles inside the eyeball, such as those 
which change pupil size. | 

Any single movement of the eye would be exceedingly 
difficult to describe, since it involves the coordinated 
contraction or relaxation of various combinations of all 
six of the extrinsic muscles. However, it is possible to 
simplify the understanding of eye movements by con- 
sidering the actions which might result from the 
contraction of single muscles of one eye. For this pur- 
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pose, the right eye will be considered. Above and below, 
and to the right and left of this eyeball are the attach- 
ments of the four rectus muscles. These muscles course 
backward through the fatty tissue of the socket to the 
back of the bony orbit where they are attached to a 
fibrous ring. This ring is closely related to the bones of 
the orbit, and through it passes the optic nerve on its 
way toward the brain. 


Rectus Muscles 


The four rectus muscles are designated as the lateral, 
medial, superior, and inferior rectus muscles, according 
to the position of their attachment to the sclera. Thus, 
the lateral rectus, in the case of the right eye, is attached 
to the right or lateral side of the eyeball, and its contrac- 
tion pulls the eye out to the right. Similarly, the medial 
rectus is attached to the left or medial side of this eye 
(toward the nose) and, contracting, tends to pull the 
right eye inward toward the nose. The superior rectus 
is attached to the upper surface of the eyeball and when 
it contracts, the eye tends to look up. The pull of the 
muscle is such, however, that the eye moves not only up 
but inward at the same time. The inferior rectus, at- 
tached below the eyeball, is so placed that its contraction 
pulls the eye down and in. 

To illustrate the action of the superior and inferior 
rectus muscles, it is necessary to imagine an unnatural 
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situation in which they contract, independent of other 
muscles. If the superior rectus muscles of both eyes 
were to contract simultaneously, both eyes would look 
up and toward the nose. The eyes would be crossed, 
and points in the outside world fixated on by the two 
eyes would differ. The brain would receive two con- 
fused and conflicting impressions of the objects ob- 
served. If the inferior rectus muscles were to contract 
independent of other muscles, both eyes would move 
down and in, and again the eyes would be crossed. 


Oblique Muscles 


In addition to the rectus muscles, each eye has two 
oblique muscles, superior and inferior, which serve to 
counteract the inward pull of the superior and inferior 
rectus muscles. The action of the oblique muscles pre- 
vents the unnatural situation which has been described 
in the preceding paragraph. The oblique muscles exert 
a lateral or sideward pull on the eyeball, and, thus, coun- 
teract the nose-ward pull of the superior and inferior 
recti. The superior oblique pulls the eye down and out, 
to counteract the down and in pull of the inferior rectus. 
The inferior oblique pulls the eye up and out, to coun- 
teract the up and in pull of the superior rectus. 

There is another function of the oblique muscles which 
deserves attention, and which may be described by con- 
sidering this analogy of the garden swing. Allow the 
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seat or crossboard to represent the eyeball. The cross- 
board is suspended by two ropes attached to its sides— 
the lateral recti. To these must be added two more 
ropes, fore and aft—the superior and inferior recti. 
Thus, the seat is suspended by four ropes corresponding 
to the eyeball and the four rectus muscles. As the rectus 
muscles pass backward through the orbit to their points 
of attachment, they converge. In the analogy, it must 
be imagined that the ropes which suspend the cross- 
board also converge. The swing is then suspended by 
four ropes, which approach one another in their attach- 
ment to the structures above the swing. Obviously, 
there is nothing in this mechanical situation to impede 
twisting or rotary motion of the swing. 

In the case of the eye, if only the four rectus muscles 
were present, the eye might twist moderately on its 
anterior-posterior axis. It is difficult to imagine the sen- 
sations which might ensue from such twisting, even 
if it were only a few degrees of rotation. With one eye 
open, the individual might constantly feel as though he 
were on a boat, rocking from side to side. With both 
eyes open, the serisations would be more confusing. In 
reality, such twisting of the eyeballs is prevented by the 
action of the superior and inferior oblique muscles. 

It has been shown that the rectus muscles contribute 
to the wide range of eye movements. The oblique mus- 
cles assist in this and, at the same time, prevent perpetual 
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disparity between the images formed in the two eyes. 
In fact, all six muscles work together in a remarkably 
coordinated fashion, so that the details of their separate 
activity are never brought to consciousness. 

The two eyes functioning together introduce greater 
complexities. When looking at an object, the muscular 
actions in each eye are the opposite of those occurring 
in the other. In looking to the right, the right lateral 
rectus contracts, and, at the same time, the motion of 
the left eye is engineered principally by the left medial 
rectus. Speculate on the complexity of muscular activity 
involved in the simple movement of looking diagonally 
up and to the right! 

The structure and function of the eye and its muscles 
have been discussed in considerable detail, since it is 
conducive to better reading to understand the control 
and manipulation of this visual mechanism. One of the 
first steps in an analysis of reading ability involves an 
investigation of the reader’s manipulation of his visual 
apparatus. One of the first steps in the improvement 
of reading concerns the problem of learning how to 
execute these manipulations with the greatest efficiency 
and with the least possible expenditure of energy.’ 


1 Detailed description of the structure and function of the extrinsic 
muscles of the eyes is found in: Luther C. Peter, The Extra-Ocular 
Muscles (2nd ed., Philadelphia: Lea and Febiger, 1936), pp. 1-351; 
Francis H. Adler, Clinical Physiology of the Eye (New York: Mac- 
millan Co., 1933), pp. 1-406. 
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THE EYE IN READING 


Fixation is achieved at the instant that light from a 
point on which the eyes are stabilized falls on the retina 
and is centered on the fovea. Objects are seen clearly 
only when the eyes are stationary. The reader is unaware 
of blurred vision between fixation points, and response 
is made only to the sensation which occurs during fixa- 
tion. For example, if the dots below are regarded 
successively, 


the dots are seen, not the blur which occurs between 
each fixation. 

The process of reading consists of a series of such fixa- 
tions, and between each of them occurs an interfixation 
movement. The pause for each fixation lasts from one- 
eighth to one-quarter of a second or more. The interfix- 
ation movements, during which vision is blurred, 
require but one twenty-fifth of a second. This whole 
process of fixations and interfixation movements is 
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called saccadic movement, and is the fundamental eye- 
movement sequence in reading.’ 


Saccadic Movement 


People are not usually aware of saccadic movement in 
reading, since the whole process moves very smoothly. 
This has led to a mistaken assumption that the reader 
“sweeps his eyes” across a line of type. It is worth re- 
peating that all reading, skilled or unskilled, consists of 
saccadic movements. ‘The interest here is to develop 
the proper kind of saccadic movements. 

If the reader will fixate his eyes on one of the dots 
in the middle of the series which was given, it will be 
apparent that several dots on both sides of the fixated 
dot are visible, but that those toward the margins are 
not so clear. Similarly, in fixating on one letter of a 
line of type, letters and words on both sides of the fixa- 
tion point are seen with progressively diminishing 
clearness. 

As described previously, light from the point of fixa- 
tion goes to the fovea. Light from areas around the 
point of fixation on the page reaches areas around the 
fovea on the retina. The fovea itself is about one sixty- 
fourth of an inch in diameter. This corresponds to 
about one-quarter of an inch of type at ordinary reading 


1 The term saccade, meaning “sudden jerk” was applied to this move- 
ment by Louis E. Javal, a French physician, in a series of papers pub- 
lished in 1878-79 in Annales d’occulistique. 
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distance, or approximately three letters. If the fovea 
alone were used for reading, from twenty to thirty fixa- 
tions per line would be necessary in average book type. 
However, a rather wide area around the fovea is suffi- 
ciently sensitive to see type clearly. It is possible to see 
from one-half to one inch on both sides of the point 
which is fixated on the line of type. Thus, instead of 
needing twenty to thirty fixations per line, the reader 
can see as much, and as well, with three to five fixations 
per line. 

Until quite recently, there were no means available 
for teaching the reader to get along with fewer fixa- 
tions. If he made few, it was largely a matter of good 
fortune. If he made many, he continued to “muddle 
along.” Each fixation and each interfixation movement 
takes time and expends energy. By making an exces- 
sive number of them, the reader not only wastes time 
but also subjects himself to fatigue. 


The Span of Apprehension 


The visual apparatus of almost all persons is capable 
of seeing clearly from one to two inches of type. When 
fixations are too frequent and interfixation movements 
are short, it is not the eyes which are at fault. The diffi- 
culty lies, rather, in the refusal of the brain to attend to 
stimulation from outside the narrow limits of the fovea. 
In this situation, the brain apprehends only the stimula- 
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tion from the fovea, and a small span of apprehension 
is the result. When the span of apprehension is en- 
larged, the brain is actually trained to respond more 
adequately to the nerve impulses sent to it from the eyes. 
The problem is to train the brain to assume its rightful 
share of the task in reading, and thus, to make use of 
more of the stimuli received by the eyes. 

The interfixation movements of the eyes, as well as 
all other eye movements, have been described as being 
the result of coordinated eye-muscle activity. These 
muscles are controlled by the brain. If the brain per- 
ceives only that portion of the image of type which falls 
on the fovea, it signals the eye muscles to move ahead 
only a few letters—at the most, one-quarter of an inch. 
When the brain apprehends a wider area, the muscles 
are signalled to advance a greater distance—perhaps one 
or two inches. Thus, as the brain’s span of apprehen- 
sion is developed, the length of interfixation movements 
is increased. Although it is said that the eyes or eye 
muscles are trained, the true goal is to train the brain. 
The eyes, which are susceptible to fatigue, are relieved 
of some of their work by the brain. It is quite capable 
of carrying its share, and profits rather than suffers 
from the bargain. 
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INEFFECTIVE EYE MOVEMENTS 


It is possible to distinguish several types of undesirable 
eye movements in addition to the short recurring inter- 
fixation movements previously described. The most 
frequent of these ineffective eye movements is the re- 
gression. When the series of fixation movements which 
normally progresses from left to right is suddenly in- 
terrupted and the eyes move back, or to the left, a 
regression is made. Almost everyone does this occa- 
sionally, but many do it excessively. It is not uncommon 
for an unskilled reader to make five to eight regressions 
in a single line. Such an individual may be compared 
to a mountain climber who goes up two steps, then falls 
back one. Unlike the mountain climber, whose “re- 
gressions” may be necessary to achieve his goal, the 
regressions of inefficient reading are preventable. They 
are nothing more than a bad habit which may be 
reduced and finally eliminated. 


Regression and Arrhythmia 

The reader who regresses excessively is also likely to 
exhibit a lack of rhythmic eye movements. In this read- 
ing arrhythmia, the sequence of saccadic movements is 
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irregular. Fixations sometimes last one-thirtieth of a 
second, or may continue for more than a second. Inter- 
fixation movements may vary from one-eighth of an 
inch to one inch. 

The psychological basis for regressions and arrhyth- 
mias may be easily understood from a consideration of 
' reaction time and discrimination. Reaction time is the 
interval which elapses between stimulation and the be- 
ginning of response. It may be studied by instructing 
a subject to depress a telegraph key when he sees a 
flash of light. The interval of time between the flashing 
of the light and the depression of the key is known as 
simple visual reaction time. The average simple visual 
reaction time is one-eighth of a second. This situation 
may be complicated by adding another light and key. 
Now, the instructions are to depress the right-hand key 
when one color flashes, and the left-hand key when an- 
other color flashes. Thus, the subject is required to dis- 
criminate between two colors and modify his response 
accordingly. The discrimination reaction time is from 
one-quarter to one-third of a second, or at least twice 
as long as the simple reaction time. When more than 
two alternative stimuli and responses are used, the time 
required for discrimination is lengthened even more. 

Reading arrhythmia results in an unending succession 
of complicated discriminations. Each discrimination 
may be pictured as follows: The eyes are fixated on an 
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object, an image is formed on the retina, and nerve 
impulses are carried to the brain. Then, a decision must 
be made as to whether the eyes are to advance or regress. 
This is not a qualitative discrimination, as between red 
and blue. It is more difficult since all degrees between 
complete understanding and lack of it are possible. On 
the basis of this complicated decision, three possible 
commands to the eye muscles may result. These com- 
mands may be: “go ahead,” “wait,” or “go back.” In 
the last case, a regression occurs. In any event, such 
discrimination processes are bound to result in reading 
arrhythmia. 


Delayed Regression 


Usually, a moderate degree of rhythm is combined 
with what may be called delayed regressions. The eyes 
make two or three saccadic movements before it is 
realized that a word has been missed. Then, the eyes 
regress to a point near that of the preceding fixation. 
This is not the one which was missed, so a second re- 
gression is made. Generally, saccadic movement is re- 
sumed without the regression having served any useful 
purpose. This may be contrasted with the ideal situation 
in which the eyes move regularly and rhythmically 
across the page, and understanding follows fixation in a 
smooth and regular sequence. Even when a word is 
missed, the meaning of the sentence or paragraph is 
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rarely lost. Much less is missed when the process 1s 
rhythmical since the brain is attending to larger units 
of meaning rather than to the details of letters and 
words. Picture the confusion that would result if the 
arrhythmias and regressions in some reading were du- 
plicated in walking. The length of each step would 
vary, as would the pauses between them. Progression 
would be interrupted constantly by backward steps. 
Walking in this manner would require continuous at- 
tention, and would be extremely fatiguing. In walking, 
the most timid child would probably not exhibit such 
indecision and lack of codrdination as is tolerated in 
adult reading. 


Lateral Control 


One of the principal eye movements in reading is the 
return sweep. This is the right-to-left movement made 
by the eyes from the end of each line of type to the be- 
ginning of the next. When properly executed, the 
return sweep is a single, slightly diagonal, wide move- 
ment which ends in the first fixation on the following 
line. This movement is rather complicated, mechani- 
cally, since it involves a downward as well as a lateral 
component. The various imperfections of the return 
sweep are designated as difficulties with lateral control. 

Irregularities of lateral control usually appear at the 
end of the return sweep. The eyes may go too far to 
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the left and overstep the margin. When the return 
sweep falls short of the margin, an incomplete return 
sweep is said to take place. In another instance of inef- 
ficient lateral control, the eyes may oscillate on the first 
word, or engage in multiple marginal fixations. Mar- ' 
ginal delay occurs when the first fixation of each line 
is unduly lengthened. This first fixation is sometimes 
held for one or two seconds. A rare but rather inter- 
esting phenomenon is saccadic return sweep, which, 
as the name indicates, is a return sweep which is broken 
into several segments, each separated by a momentary 
fixation. 

This chapter has treated regressions, arrhythmias, and 
various types of lateral control deficiency. These faults 
are apparent now because of recent emphasis on accu- 
rate recording and study of eye movements. This 
important advance may be attributed to the invention 
and improvement of eye-movement photography. 


33 


Chapter Seven 


ANALYSIS OF EYE MOVEMENTS 


The first careful description of the movements exe- 
cuted by the eyes in reading was reported by Johannes 
Miller in 1826." More than a half-century later, these 
movements were again described by L. E. Javal,? who 
referred to them as saccades, or “sudden jerks.” During 
the remainder of the Nineteenth Century, many at- 
tempts were made to record eye movements by means 
of levers, threads, and other mechanical devices attached 
to the eye itself. Photography was applied to the study 
of eye movements independently by George M. Strat- 
ton® and Raymond Dodge and T. S. Cline.* Stratton 
used a single fixed photographic plate, while Dodge 
and Cline employed a moving plate. From 1902 until 
1932, Many eye-movement cameras were constructed.° 
Most of them were workable, but all were so unwieldy, 


1 Johannes Miiller, Phystologie des Gesichtssinnes (Leipzig: Cnobloch, 
1826), pp. 251-262. 


2 Louis E. Javal, Annales d’occulistique, LXXX (1879) p. 135. 


3 George M. Stratton, “Eye-Movements and the Aesthetics of Visual 
Form,” Philosophische Studien, XX, Part 2, (1902) pp. 336-359. 


4 Raymond Dodge and T. S. Cline, “The Angle Velocity of Eye Move- 
ments,” Psychological Review, VII (1901), pp. 145-157. 


> Earl A. Taylor, Controlled Reading (Chicago: University of Chicago, 
1937) pp. 22-90. 
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complicated, and expensive, that widespread eye-move- 
ment photography was not practicable. 

In 1932, Carl C. Taylor and James Y. Taylor® succeed- 
ed in creating the ophthalmograph,' a portable, binocu- 
lar eye-emovement camera which may be manipulated 
with ease, and which admits of wide application. This 
device is responsible for the widespread use of eye- 
movement photography in the diagnosis of silent read- 
ing. While a standard selection is read, beams of light 
are reflected from each eye through a lens and focused 
on a strip of 35-millimeter moving picture film. Fixa- 
tions appear as lines parallel to the course of the film. 
Approximately at right angles to the fixation lines are 
registered horizontal eye movements, such as interfixa- 
tion and return sweep movements. 


Operation of Camera 


Figure 2 is a diagram of the ophthalmograph. The in- 
dividual whose eye movements are to be photographed 
is seated facing the camera with his head supported by 
a headrest and a chinrest which have been adjusted to a 
comfortable position. If glasses are worn customarily 
for reading, they need not be removed. The subject is 
requested to fixate his eyes on an X in the center of a 


6 Ibid., pp. 90-105. 
7 Manufactured and marketed under the trade name Sie ts O-Graph 
by American Optical Co. 
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Figure 2. 


Diagram of Eye-Movement Camera 


1. Cover Card or Test Card 6. Mirror (raised position) 
2. Light Source 7. Finder 

3. Lenses 8. Finder Cover 

4. Film g. Film Spool 

5. Mirror 10. Exposed Film 


Illustration Courtesy of the American Optical Company 
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three- by five-inch cover card attached to the camera. 
Two beams of light from the camera are projected 
toward the eyes. From the cornea of each eye, these 
beams of light are reflected through the lenses and 
focused on the film in the camera. A small mirror 
within the camera is attached in such a way that while 
the finder is open the mirror intercepts the beams of 
light and reflects them to the ground glass window or 
finder, where the beams appear as two points of light. 
When these two points are parallel and are brought into 
sharp focus, the finder cover is closed and the mirror is 
lifted automatically so that the beams just seen in the 
finder are sent directly onto the film. 

The material which the individual reads comprises 
seven printed lines on a standard three- by five-inch 
card. This is directly underneath the cover card on 
which are printed instructions. This is lifted when 
reading is to begin. The subject is instructed to read 
the text once, silently, and then close his eyes. The mo- 
tor is started, moving the film in the camera at a steady 
rate of one inch every two seconds. The subject is in- 
structed first to look at the left edge of the printing on 
the cover card, then, after one second, at the right edge. 
This indicates on the film the approximate length of the 
line of print. The operator lifts the cover card, and the 
subject reads the selection. When finished, he closes his 
eyes, and, after four seconds, the operator shuts off the 
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motor. A few true-false questions on the text are then 
answered. 

There are seven lines on the card used for adult read- 
ing. The first and last lines are omitted when calcula- 
tions are made as they are not usually typical of the 
reader’s performance. Thus, the effect of any adjust- 
ment on the part of the individual to the situation at 
first, or haste at the end, may be disregarded in the 
analysis of the film. Several cards are available at each 
age level, so that the individual may read new material 
each time he is tested. 


Film Interpretation 


An understanding of the interpretation of ophthalmo- 
graph films may be obtained from a consideration of the 
sample films presented in Plates 1 to 4. It is suggested 
that these be studied in connection with the description 
of eye movements in this chapter. 

Film A is the record of a good reader whose eye 
movements are unusually rhythmical. The lines (L) 
and (R) represent fixations at the left and right mar- 
gins of the cover card. The section (B) is the irregular 
record of the beginning line of the card, before rhythmic 
reading is begun. The vertical line (F) is a fixation, in 
this case the second fixation on the second line of the 
card. The horizontal line (1) is an interfixation move- 
ment, the third in the second line. The long horizontal 
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Film B 


Film A 


Plate 1 
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line (RS) is the return sweep from the end of the third 
line to the first fixation of the fourth line. 

Since the film moves through the camera at the rate 
of one-half inch per second, it is possible to measure the 
film required for fifty words, and from this, estimate 
the rate of reading in words per minute. In film A, the 
five lines require three and seven-sixteenths inches of 
film. The number of seconds elapsed is twice this num- 
ber, or six and seven-eighths seconds. In the decimal 
system, this is 6.88 seconds. Dividing 6.88 into 50 gives 
an average of 7.27 words per second. This last figure 
multiplied by 60 gives 436 words per minute. Graphs 
and tables for simplifying the calculations of reading 
rate are provided by the manufacturers of the ophthal- 
mograph.* 

Twenty-five fixations were required for the fifty 
words which were read in film A. Thus, on the average, 
two words were apprehended at each fixation. It is pos- 
sible to calculate the average duration of fixations by di- 
viding the total time by the number of fixations. In this 
case, 6.88 divided by 25 gives 0.28 seconds as the average 


8 It is the opinion of the writer that the figure for reading rate obtained 
from the ophthalmograph film is of little significance. The time sample 
is far too short, and much better measures of reading rate are avail- 
able. The correlation between rates as calculated from film and rates 
determined by longer tests is low. The ophthalmograph is so valu- 
able for the diagnosis of the purely motor aspects of reading that it is 
unfortunate that stress should be placed on its use for a purpose to 
which it is unsuited. 
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time spent on each fixation.” Actually, this latter figure 
is somewhat smaller since its calculation does not take 
into consideration time spent in making interfixation 
movements and return sweeps. Ordinarily, the time that 
the eye is in motion is not over five per cent of the total 
time spent in reading. 

The basic movements seen in film A are present in 
film B, but, in the latter case, there are many more fixa- 
tions per line. Hence, each interfixation movement is 
shorter than in the preceding film. This type of record 
indicates a very small span of apprehension. A total of 
fourteen fixations occur in the one complete line which 
is shown. 


Regression 


Film C is distinguished by a single regression in the 
second of the three lines of reading shown. It will be 
seen that the lines preceding and following the line 
containing the regression were traversed in four and 
five fixations, respectively, while seven fixations were 
made in the second line. It is customary to include the 
regression-fixation in the total number of fixations. The 
effect of just a single regression on the speed of reading 


9 Proficient readers rarely have a fixation duration of less than 0.20 
seconds. Poor readers sometimes combine a small span of apprehension 
with a fixation duration which is less than this figure. When this is 
the case, reduction of the number of fixations usually is paralleled by 
a moderate prolongation of fixation duration. 
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is well illustrated in this film. The average time requir- 
ed for reading the first and third lines is one and one- 
quarter seconds, while the middle line with the single 
regression required an additional half-second. In this in- 
stance, it would seem likely that the single regression 
was responsible for a forty per cent increase in time. 
Where several regressions are present in a record, it is 
convenient to express their frequency as the average 
number of regressions per line, or per hundred words. 

In film D, two successive regressions are shown in 
the middle of the line. The incomplete return sweep, 
identified by its position at the beginning of the line, 
should not be confused with a regression although their 
appearance on the film is similar. 

Film E shows a single short regression, followed by an 
interfixation movement, and then a long fixation. The 
regression apparently disrupted a pattern of eye move- 
ments which was otherwise fairly rhythmical. 

In Film F, there is a marked arrhythmia, some of the 
fixations being held much longer than others. The first 
fixation is interrupted by a blink. 

The tiny black dots in film G are produced by mi- 
nute movements of the head and jaw showing that vo- 
calization occurred. In the middle of the first line, a 
head movement is shown. 

Difficulties with lateral control include marginal de- 
lay, incomplete return sweep, multiple marginal fixa- 
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tions, and overstepping the margin. Marginal delay is 
illustrated in film H by a long fixation at the left mar- 
gin; otherwise, the film is good. Film I shows incom- 
plete return sweep. Film J illustrates multiple marginal 
fixations. This consumed half of the total time spent 
on the line. 

Poor readers usually show several types of undesirable 
eye movements in the same film. Film K has incomplete 
_ return sweep, saccadic return sweep, regressions, and 
arrhythmia. Film L shows head and jaw movements, 
incomplete return sweep, and arrhythmia. Film M 
shows delay at left margin, multiple marginal fixations, 
regressions, and a small span of apprehension. 


A Proficient Reader 


Film N is a superior student’s record taken at the end 
of a three months’ reading training course given by the 
writer. Before training was begun, this person was a 
fair reader. However, she was eager to improve her 
reading, as reading was one of her favorite diversions 
and was also required in a moderate degree in her work. 
Early films showed occasional regressions and moderate 
difficulty with lateral control. At that time, her reading 
rate, as measured by several tests on various types of 
material, averaged 350 words per minute. After train- 
ing, her reading was most proficient. The present film 
shows that she read fifty words with nineteen fixations, 
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a span of apprehension of 2.63 words. There were no 
regressions. The time for fifty words was 4.69 seconds, 
giving a rate of 640 words per minute. However, longer 
and more valid tests of reading speed showed that she 
usually read at between 500 and 550 words per minute. 


General Considerations 


Certain general considerations regarding the interpre- 
tation of ophthalmograph films deserve special atten- 
tion. Reading arrhythmia and the various types of lat- 
eral control difficulties have been neglected frequently 
in the diagnosis of reading films. This may be due to 
the fact that they are not amenable to exact quantitative 
evaluation, as are certain other characteristics of the 
reading film. One satisfactory method of calling atten- 
tion to the more or less qualitative, but none the less 
important, aspects of the reading film is to express each 
of them as absent (-), present in a moderate degree (+), 
or marked (++). 

Persons sometimes experience difficulty in adjusting 
to the novel situation of eye-emovement photography. 
Consequently, the first two or three lines of reading 
may be exceedingly irregular, but these may be followed 
by one or more lines which are much improved. Where 
a great discrepancy exists between the lines of reading, 
it is wise to deviate from the usual procedure and base 
most of the interpretations on the best line. 
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The printed cards used for ophthalmograph studies 
are provided with true-false questions regarding the text 
of the cards. These questions should be asked after the 
completion of the test, if only to insure careful reading 
on subsequent tests. They do not constitute a complete 
measure of comprehension, and by no means may be 
considered as such. 

Eye-movement studies form an important part of a 
precise diagnosis of individual reading problems. With 
this diagnosis, a rational program may be prescribed. A 
single film should not form the basis for an entire course 
of training, but rather, several recordings should be 
taken at intervals during this period. The cost of film is 
slight, and these later records serve to indicate subse- 
quent recommendations and, at the same time, furnish 
concrete evidence of progress at successive stages of 
training. 


Direct Observation 


The ophthalmograph is the best instrument for the 
analysis of eye movements. Yet, it is not indispensable, 
and certain substitutes are available which may be used 
to secure an estimate of eye-movement proficiency. Any 
substitute for photography must necessitate some form 
of direct observation. Probably the best method for di- 
rect observation of eye movements requires the use of a, 
mirror. The observer and subject are seated opposite one | 
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another, separated by a narrow table not more than two 
feet wide. Reading material is placed flat on the table 
facing the subject. A mirror is supported about eight 
inches above the table top, with its reflecting surface 
toward the ceiling. The plane of the mirror is parallel 
with the table, and the mirror is sustained directly over 
the reading material. Thus, as the subject reads, the re- 
flected image of his eyes can be followed by the ob- 
server. With practice, the observer can obtain a rather 
accurate count of fixations and regressions. The diagno- 
sis of arrhythmia and faulty lateral control requires con- 
siderable skill.*° 

Another method of watching the reflected image of 
eye movements has been used. The observer stands be- 
hind the subject and looks over the subject’s shoulder at 
a mirror beside the reading matter on the table. This is 
not so effective as is the first method where the distance 
between the subject’s and observer’s eyes is much short- 
er, and, therefore, a larger image is possible. 


10 This method was developed by Mr. Frank Hartwick. 
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IMPROVEMENT OF EYE MOVEMENTS 


The movements of the eyes in reading are, in many 
respects, similar to the movements of the hand in writ- 
ing. Both are muscular activities which are developed 
over years of practice. Both involve complex codrdinat-!| 
ed mental and physical activity. The acquisition and 
the control of motor skills require much more than 
understanding. As compared with practice, understand-\\ 
ing plays a minor role. It would be unreasonable to 
expect to acquire a beautiful handwriting simply from 
the study of beautiful penmanship. Educators have 
long recognized the importance of practice in the teach- 
ing of writing. A considerable proportion of early 
school years is traditionally devoted to exercises in 
writing. 

Little attention has been given to the provision of 
exercises designed to establish proper eye movements, 
although the need for such exercises is great. This is 
understandable since the reader is usually quite uncon- 
scious of his eye movements and possible faulty habits. 
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On the other hand, the quality of his penmanship is 
immediately apparent, and it can be improved if so 
desired. 


Vary Reading Exercises 


The problem of exercises in reading is somewhat 
complicated by the fact that awareness of eye move- 
ments tends to distract attention from the printed page. 
Thus, all such exercises are somewhat artificial. This 
fact, however, need not detract from their value. The 
use of several eye-movement exercises tends to mini- 
mize the effect of the unnatural features of each one. 

No single exercise or device can be considered as 
best, or indispensable. Some of the more elaborate 
methods which make use of apparatus or film are of 
great value, but these need not displace simpler devices 
which require little besides book and pencil. The absence’ 
of equipment need not deter the launching of a con- 
structive campaign against inefficient reading. The: 
lack of mechanical facilities should be a challenge to 
ingenuity, rather than an excuse for not undertaking 
such an important step. 

The devices suggested here are presented in the order 
of their increasing functional complexity. This may not 
be the order of their use in reading training, nor is it 
an order determined by the relative value of the meth- 
ods suggested. 
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Saceadic Exercises 


In reading, complex motor activities are integrated 

with more intricate mental activities of comprehension. 
The whole process must function as a unit. A part of 
the reading training may advantageously ignore the 
matter of comprehension, and concentrate solely on the 
development of regular rhythmical eye movements. In 
order to effect this separation, it is necessary to provide 
an exercise which uses meaningless symbols and which 
permits the eyes to follow the desired movements. A 
group of saccadic exercies is presented in the Appendix. 
If the eyes are fixated in rapid succession on the dots or 
symbols, they are forced to execute the movements 
which skilled reading demands. 
” No emphasis should be placed on speed when these 
exercises are introduced. Rather, attention should be 
focused on executing the movements as accurately and 
rhythmically as possible. As facility increases, speed 
may be accelerated slowly.’ For any single practice ses- 
sion, the time spent on saccadic exercises should not 
exceed five minutes. Later on, this time may be re- 
duced. The exercises are most beneficial when done at 
the beginning of practice periods. 

The length of interfixation movements, and the num- 
ber of fixations per line are varied in the saccadic 
exercises in this book. This variety is afforded in order 
to develop a plastic facility for executing saccadic move- 
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ment rather than a stereotyped habit geared to a single 
page width and type format. It will be noted that 
several exercises have a sequence similar to A A B B 
on the first line, followed by B B C C on the 
second line. These staggered symbols will help to 
integrate the return sweep into the single thought se- 
quence of B B B B which carries through from one line 
to the next. Much of the time wasted in inefficient eye 
movements occurs at the beginning of the line. When a 
single saccadic exercise has been done, it is preferable to 
proceed to the next rather than to repeat the same 
exercise. 


Pointing Exercises 


Three types of exercise follow which have proved to 
be of considerable value, particularly in the early part 
of the reading program. Of the three, the third, flash- 
point, is probably of greatest importance, since it is 
directed specifically toward increasing the span of ap- 
prehension. 


Pencil-Point: The text may be selected by the reader 
for this exercise. A pencil or another pointed instrument 
is held in the hand, and the point is placed on the page 
directly under the first word of a line of type. Thus, it 
acts as a guide for the first fixation. While this fixation 
is maintained, the pencil is moved approximately one 
inch to the right. The fixation is then moved to a point 
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on the type line just above the pencil point. It should 
be emphasized that fixation on a given point is main- 
tained until the pencil has established the next fixation 
point. If the fixation precedes the movement of the 
pencil, the value of the exercise is lost. 


Margin-Point: Pencil-point may be abbreviated to 
margin-point by restricting the use of the pencil to an 
indication of the first fixation at the left of each line. 
The pencil should be brought down the left margin of 
the type and pointed at the beginning of each line just 
before the return sweep is made. Margin-point may be 
executed with much greater rapidity than the move- 
ments of the pencil to the right, and serves to reduce the 
difficulties often experienced in lateral control. 


Flash-Point: Flash-point is similar to pencil-point, 
but, in addition, a card as long as the type line is held in 
the left hand. The card is held so that its lower edge 
conceals the line to be read. As in pencil-point, the 
fixation points are indicated by jump-movements of the 
pencil across the line. However, the card continues to 
conceal the line until after the pencil has been placed at 
the fixation point. Then, the card is moved up rapidly 
to permit a fixation and quickly replaced until the pen- 
cil is in position for the next flash. The interval of 
exposure should be so short that only one fixation is 
possible. Flash-point is very effective in training the 
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reader to apprehend a wide span in one short fixation. 
It is particularly valuable when mechanical devices for 
developing the span of’ apprehension are not available. 


Mask Exercises 


A mask is made from a three- by five-inch card, by 
cutting a strip one and one-half inches long and three- 
eighths of an inch deep from the center of the five-inch 
edge. The card is placed on a page so that the rectangular 
opening exposes the first one and one-half inches of a 
line of type. The right hand rests on the card and 
slides it across the line in “saccadic” movements as fixa- 
tions are made, then moves it back to the left margin 
in a return sweep. Thus, while successive segments of 
the line are exposed, the type adjacent to the exposed 
segment is masked. The use of the mask inhibits regres- 
sions and is conducive to rhythmical eye movements. 
Cross-Line Exercises 

Any reading material, book or magazine, may be 
used for the cross-line exercise. Equally spaced vertical 
lines are lightly superimposed on the printed matter. 
The first line should be drawn vertically through the 
type about one-half inch to the right of the left margin. 
Additional lines should be drawn parallel to the first, 
and at least one inch apart. A sample cross-line exer- 
cise will be found in the Appendix. It is desirable to 
mark many pages in this fashion so that the exercise 
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will not be confined to a small amount of text. The 
reader should fixate only where the vertical lines inter- 
sect the lines of print. Speed should be restricted at 
first, but may be increased when the habit of fixating 
only at intersections has become established. Cross-line . 
exercises are of great value for the purpose of develop- 
ing rhythmical spaced eye movements, and increasing . 
the span of apprehension. They permit a closer ap- 
proximation to the natural reading situation than any 
of the methods thus far suggested. 


Reading Films 


The California Reading Films’ comprise eight se- 
quences of 16-millimeter film totaling 800 feet. The 
first sequence is a series of dots which flash across the 
screen at equal intervals. Fixation on each dot as it 
appears forces the eyes to maintain regular rhythmical 
movements. The speed with which they appear is in- 
creased gradually. Dots are used so that emphasis is on 
rhythmical movement instead of comprehension. The 
second sequence is a short essay on reading. Only one- 
quarter of a line is exposed at a time. After exposure, 
this portion of the line disappears and the next section 
appears. The entire essay is flashed serially on the 


1 Prepared by the Church Film Co. of Oakland, and distributed by the 
Department of Visual Instruction, Extension Division, University of 
California, Berkeley, California. 
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screen in this manner, and then repeated several times 
at a gradually augmented speed. The text of the other 
sequences pertain to vocalization, rhythm, relaxation, 
and other topics related to reading. Since the eye is 
forced to follow the regular rhythmical presentation 
of the text, and since regressions and irregular eye 
movements are automatically penalized, the eye is com- 
pelled to acquire the best possible rhythm.’ 


The Metron-O-Scope 


The Metron-O-Scope’ is another device for controlled 
reading. It furnishes a sequential exposure of three 
segments of a printed line. The text is printed on a 
long roll, similar to, but larger than, a player-piano 
roll. Exposure of the parts of the line is accomplished 
by mechanical shutters. Immediately after the third 
shutter closes, the roll moves to the next line, and the 
shutter on the left side opens. Thus, a text sequence of 
several hundred words may be exposed. The speed of 
presentation is variable. The type is large enough for 
classroom use, and a considerable variety of text is 
available. 

Several methods have been described for the devel- 


2 Films were introduced in reading training by Guy T. Buswell, and des- 
cribed in his How Adults Read. His films are not yet commercially 
available. A set of reading films has been announced recently by the 
Harvard Film Service of Cambridge, Mass. 


3 Manufactured and distributed by American Optical Co. 
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opment of skillful eye movements in reading. Some of 
them, particularly those which require apparatus or 
film, are more suitable for group training. Others, 
which do not need apparatus, may be used individ- 
ually or in groups and are quite adaptable to home use. 
No single method should be relied on to remedy read- 
ing imperfections. The choice of training methods is 
determined by the results of diagnosis and the avail- 
ability of apparatus. The training procedures which 
have been discussed form an important part, but only 
a part, of the entire reading armamentarium. Equally 
essential are the approaches to comprehension, speed, 
and vocabulary. 
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READING COMPREHENSION AND SPEED 


Comprehension, the ultimate goal of all reading, has 
been defined as the transformation of the printed page 
into an appreciation of the meaning intended by its au- 
thor. At one time, it was thought that an inverse rela- 
tionship existed between reading speed and comprehen- 
- sion. Slow and laborious reading was heralded as the 
key to understanding. The development of measures of 
speed and comprehension has tended to dispel this fic- 
tion, for it has been found that those who read rapidly 
usually excel in comprehension. Furthermore, when 
reading training develops speed, comprehension also is 
increased. When proper precautions are taken, speed 
may be accelerated without fear that the meaning of the 
printed page will be lost. 

Thus, it is apparent that speed as well as comprehen- 
sion is a legitimate goal. Reading training should be 
preceded by complete tests of these abilities in order 
that subsequent progress may be measured. Although 
these two variables are positively correlated, there are 
practical reasons for obtaining separate scores. Speed is 
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a factor which can be expressed on an absolute scale of 
words per minute. On the other hand, there is no ab- 
solute scale of comprehension. Lacking this, a suitable 
expression of an individual’s comprehension score is in 
terms of percentiles. A percentile score indicates his po- 
sition with respect to a known and well-defined group, 
such as a group of college freshmen. Scores run be- 
tween o and 100. A percentile score of 50 means that 
one-half of the standard group is above, and one-half 
is below this individual. A percentile score of 75 indi- 
cates that he is superior to 75 per cent of the standard 
group. A low percentile score, such as 10, indicates that 
he is below go per cent of the group. It should be em- 
phasized that a percentile score has meaning only when 
the standard group is defined. Thus, both speed and 
comprehension may be expressed in appropriate scales, 
the former in words per minute, and the latter in per- 
centiles. Since one or the other of these components of 
reading may deserve special attention, it is desirable in 
testing reading to obtain separate scores for each. ‘he 
standard tests of reading ability fail to provide for sepa- 
rate measurement of these two variables. These tests 
may be supplemented by independent measures of 
speed, but comprehension scores are invariably influ- 
enced by speed. This is because of the necessity for limit- 
ing the time allowed to complete a test. Therefore, it is 
difficult to determine whether a low score is due to the 
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degree of comprehension, or slowness which resulted in 
finishing only a small part of the test in the time 
allotted. 


Silent Reading Tests 


The Iowa Silent Reading Test* was the first approach 
to a comprehensive measure of reading ability above the 
high school level, and has enjoyed more popularity than 
any other test. The items which comprise the Iowa test 
bear a superficial resemblance to the items of an intelli- 
gence test. The tasks which are set are relatively more 
complex than an ordinary reading situation, suggesting 
that the test may also measure the ability to reason and 
engage in abstract thought. This suspicion is verified 
by the fact that Iowa scores correlate +.827 with intelii- 
gence test scores as measure by the Terman Group Test 
of Mental Ability. At first glance, this would suggest 
that the Iowa test might be used advantageously for 
measuring intelligence as well as reading ability. Statis- 
tical considerations indicate, however, that such a high 
correlation with intelligence precludes adequate meas- 
urement of other reading variables.” Whether intelli- 
gence is capable of being materially improved is a ques- 


1 Constructed by H. A. Greene, A. N. Jorgensen, and V. H. Kelly, and 
published by World Book Co., 1927, 1931. 
2 Since the Iowa test correlates -+.827 with intelligence, the maximum 


correlation with factors other than intelligence cannot exceed the 
square root of 1—(.827)2, or +.563. 
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tion which is not yet settled, and which is beyond the 
purview of this book. Consequently, reading training 
should be directed toward those aspects of reading 
which are known to be subject to improvement, prefer- 
ably those which are not correlated with intelligence. 
The Iowa is, to a certain extent, a good intelligence test 
but its value in reading diagnosis is open to question. In 
addition to tests of comprehension and vocabulary, it 
includes a two-minute trial of reading speed. In all 
probability, this interval is not long enough to furnish a 
valid time sample. 

The Nelson-Denny Test? and the Minnesota Silent 
Reading Test* are so similar in construction that they 
may be described together. Both have excellent meas- 
ures of vocabulary. Both have a series of selections which 
are to be read, and concerning which questions are to be 
answered. The only objection to either of these meas- 
ures lies in the failure to separate speed and comprehen- 
sion. In accordance with good testing procedure, both 
tests are pitched high enough so that most persons fail 
to finish the selections. Consequently, scores are influ- 
enced by speed as well as comprehension. Both tests 
have a priori validity, since they present genuine reading 


3 Constructed by M. J. Nelson and E. C. Denny, and published by 
Houghton Mifflin Co., 1929. 


4 Constructed by Melvin E. Haggerty and Alvin C. Eurich, and pub- 
lished by the University of Minnesota Press, 1930. 
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situations, and test comprehension in these reading sit- 
uations. The Nelson-Denny Test is available in two 
forms, making it possible to use one before reading 
training is begun, and the other to test accomplishment 
at the conclusion of training. 


Reading Rate 


The measurement of reading speed presents certain 
difficulties of interpretation. One of the most frequent 
questions asked regarding reading speed is, “What is 
the normal or average speed?” ‘This question is one 
which cannot and should not be answered specifically 
with a single figure. In the first place, an average per- 
tains to a definite population and has meaning only 
when the population is carefully defined. The average 
speed of a group of graduate students in a university 
would differ from the average speed of a group of high 
school sophomores. Although the population is properly 
defined, a simple average of reading speed is of little 
significance. It depends on the type of text read, as 
well as on the individual. A popular magazine may be 
read much more rapidly than a treatise on the law. Per- 
haps the safest generalization which can be made is that 
a speed of 150 words per minute” is very slow for an 
> Reading rates far below this which do not respond to training procedures 

may be due to developmental alexia, or word-blindness. For a con- 

sideration of this problem see: Samuel T. Orton, Reading, Writing and 


Speech Problems in Children (New York: W. W. Norton Co., 1937), 
pp. 69-98. 
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adult, and that a speed of 700 words per minute is ex- 
ceedingly rapid. It is important for an individual to 
know his speed for various types of material when he 
undertakes training, so that he may make separate eval- 
uations of his progress in each type. It is suggested that 
about ten rate determinations be recorded before train- 
ing is begun. 

Reading speed in words per minute may be derived 
by dividing the total words read by the time elapsed. A 
satisfactory estimate of the total number of words read 
may be obtained by determining the average number 
of words per line in ten lines selected at random. This 
figure is multiplied by the number of lines per page to 
obtain the total words per page. Once the average num- 
ber of words per line and per page is known for a book, 
the total number of words in any given time interval is 
readily estimated. For example: if there are about 9.5 
words per line, and 40 lines per page, the number of 
words per page is (9.5 x 40), or 380 words per page. If, 
in a given time interval 10 pages and 8 lines are read, 
the total number of words equals (380 x 10) + (9.5 x 8), 
or (3,800) + (76), or 3,876 words. 

The elapsed reading time should be recorded accu- 
rately in minutes and seconds. To facilitate division, 
minutes and seconds should be transformed into the 
decimal system. Thus, 12 minutes and 30 seconds may 
be expressed as 12.5 minutes. Taking the approximate 
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number of words read as 3,876, this figure divided by 
12.5 gives a rate of approximately 310 words. 


Use of Tables 


Division may be eliminated from this process by mak- 
ing use of the table of Reciprocals of Time in the Ap- 
pendix. In the above example, the table gives .o80 as 
the reciprocal of 12 minutes and 30 seconds. The figure 
.080 will be seen in the fourth line of the column la- 
beled 12 minutes. The total number of words read, 
3,876, is multiplied by .o80, giving, as above, 310 words 
per minute. 

It is possible to eliminate all calculations and obtain 
an approximate figure for reading rate by using the 
table entitled Reading Speed in Words per Minute in 
the Appendix. The example of 3,876 words read in 12 
minutes and 30 seconds may be used again. Thirty-nine 
hundred is the figure closest to 3,876 in the table. Simi- 
larly, the 13-minute column may be selected. At the 
intersection of the line beginning 3,900 words, and the 
column headed 13 minutes, the figure 300 is found. This 
closely approximates the 310 words per minute actually 
obtained from calculation. 


Speed and Comprehension 


The most important part of the entire reading pro- 
gram concerns the dual approach to speed and compre- 
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hension. Both must be attacked simultaneously. A 
check on comprehension is necessary as a curb to pre- 
vent the acceleration of reading rate beyond it. The 
subject-matter for practicing speed and comprehension 
should be suited to the taste and maturity of the indi- 
viduals who are undergoing training. For high school 
classes, several collections of short reading exercises are 
available.° In most cases, a few questions are provided 
after each selection for the purpose of testing compre- 
hension. 

The writer has found that intelligent adults usually 
prefer to choose their own reading material, particularly 
when this part of the program is carried on outside the 
classroom. It is desirable to alternate several types of ma- 
terial. Great latitude is permissible in the choice of books 
and periodicals, but it is important that they be interest- 
ing, smoothly written, and easily understood. It is best 
to exclude technical dissertations. In place of formal 
quizzing, the individual is requested to write a short 
summary of the text immediately after reading it. Such, 
summaries need not be in the form of elaborate sen- 
tences or outlines, but should indicate all of the essen- 
tial points. These summaries are graded by the individ- 


6 Reading for Understanding, by Mabel A. Bessey and Isabelle P. Coffin; 
Reading for Skill, by Angela M. Broening and others; Following Print- 
ed Trails and Flying the Printways, by Carol Hovious; Read and Com- 
prehend, by Pearle E. Knight and A. E. Traxler; and Study Type of 
Reading Exercises, by Ruth Strang. 
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ual on an arbitrary A, B, C, D, and F scale, and this 
grade is recorded. 


Daily Timed Recording of Speed 
and Comprehension 


The several essential aspects of the approach to read- 
ing speed and comprehension are emphasized by the 
designation of practice periods as daily timed recording 
of speed and comprehension. Daily practice periods in- 
clude reading a selection as rapidly as is compatible with 
comprehension. The elapsed time is noted, and the rate 
is calculated and recorded. About two minutes are de- 
voted to summarizing, in skeleton outline, as much as is 
recalled from the selection. This is used as a measure 
of comprehension and is graded and recorded. 

Daily timed recording of speed and comprehension 
may be facilitated by use of the Reading Progress Chart 
which is provided in the Appendix. A graphic picture 
of reading status and improvement may be obtained by 
charting the speed and recording the comprehension 
grade for each practice period. Different types of read- 
ing matter may be indicated in the chart by symbols, 
such as (x) for fiction and (0) for non-fiction. 

The grade which is assigned by a student to his own 
summary is an extremely arbitrary measure of compre- 
hension. Yet, the writing of the summary should not be 
neglected, since this act focuses attention on and de- 


67 


Toward Proficient Reading 


velops the most important aspect of reading ability. 
Satisfactory results are not obtained if a “mental sum- 
mary” is substituted for a written one. When summaries 
are kept in a notebook over a period of two or three 
months, comparison of earlier summaries with later ones 
often gives striking qualitative evidence of the value 
of daily timed recording of speed and comprehension. 
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VOCABULARY DEVELOPMENT 


The value of an extensive and useful vocabulary is ines- 
timable. Vocabulary items are included in most intel- 
ligence tests as well as in many reading tests. Both the 
Nelson-Denny and Minnesota reading tests contain sat- 
isfactory measures of vocabulary. The Inglis Tests of 
English Vocabulary’ are the best and most comprehen- 
sive measures of vocabulary. 

In approaching this subject, it is well to recognize 
that of all the factors related to reading, vocabulary is 
least amenable to rapid improvement. With proper 
training, eye movements, speed,and comprehension may 
be markedly improved over a period of two or three 
months, but vocabulary expansion is difficult to observe 
in such a short period of time. Consequently, programs 
of vocabulary development risk neglect. It is necessary, 
therefore, to avoid an inconvenient system for achieve- 
ment of this goal, and, instead, offer a plan which has a 
better chance of being effected. 

Acquiring a vocabulary is but one aspect of the wider 
field of learning. Many experimental studies of the 


1 Constructed by Alexander Inglis and published by Ginn and Co., 1924. 
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learning process have demonstrated the importance of 
repetition. It has been shown that long intervals of time 
expended in learning any given task are not as effective 
as the same amount of time divided into several short 
periods. It is an axiom that to be well retained, infor- 
mation acquired must be used or repeated at intervals. 
For example, it is conceivable that by dint of hard 
work, the definitions of 100 obscure words might be 
learned. If these words were not seen or used for a year, 
and if retention were tested after that period of time, 
the results would be disappointing. Only a small frac- 
tion of the definitions would be remembered. On the 
other hand, if the list were examined for a few minutes 
on five or six occasions during the year, it is probable 
that the majority of the words would be recognized and 
defined with reasonable accuracy. 

A system for vocabulary development must be so con- 
venient that it may be incorporated into the permanent 
reading routine. The suggestions to be made here in- 
clude consistent use of the dictionary, attention to word 
construction, word review, and the use of new words, 
both in speech and in writing. 


Record New Words 


A standard, desk-size dictionary should always be at 
hand and should be consulted when new words are 
encountered. When looking up a word, it is profitable 
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to spend a moment in examining its derivation. Al- 
though the reader may not be versed in ancient or for- 
eign languages, it is well to note the word roots and re- 
call their use in other English words. This serves to 
build up associations between word construction and 
meaning. The word, together with a skeleton defini- 
tion or synonym, is then recorded on a three- by five- 
inch card which may be used as a bookmark. A dozen 
words may be written on a single card. 


Word Review 


In analyzing the word, “review,” it is interesting to 
note that it was originally re-view, and meant “to look 
again.” This meaning is obsolete, and review now 
means “to examine critically” or “go over carefully.” 
Modern psychological investigations suggest that the 
older meaning more adequately defines the process of 
reviewing. When a word or idea is thoroughly learned, 
although acquiring the knowledge may have been diffi- 
cult, the same mental processes that were required to 
achieve this end may be repeated in a fraction of the time 
when reviewing. ‘T'hus, for practical purposes, the all- 
important review need occupy only a very short period 
of time. The first review of a group of words should be 
made when a card is completed. hen the card should 
be stored in a convenient place, but re-examined period- 
ically with others which have been accumulated. Five 
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minutes will suffice to review 200 to 300 words. These 
few minutes will insure retention of the additions to 
vocabulary which may have taken several hours to 
acquire. 

Reading vocabulary is much larger than speaking or 
writing vocabulary. William Shakespeare’s writing vo- 
cabulary of approximately 15,500 words, which sur- 
passes that of most authors, may be compared with the 
present reading vocabulary of the college student, which 
often exceeds 100,000 words. It is beneficial to attempt 
to use newly-learned words, acquired while reading, in 
speaking and writing. Consistent efforts in this direc-. 
tion increase facility in the use of language. 

Exception to the general rule, that the definition of 
unfamiliar words should be ascertained when encoun- 
tered, may be made when difficult material, such as 
a textbook, is read for the first time. It is particularly 
advantageous to proceed rapidly at the first reading 
when the text is to be reread. When each page intro- 
duces several new terms, continuity is broken by too 
frequent use of the dictionary. Under these special cir- 
cumstances, obscure words may be indicated by pencil 
checks on the margin. At the completion of the chapter, 
all of the new words may be looked up at one time. 
When all the words are understood, and the general 
trend of the discussion is fairly well in mind, the chap- 
ter should be read again for details. 
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PRODUCTIVE READING 


Reading proficiency is essential whether for business 
or pleasure. In the former instance, where the goal is 
more than immediate enjoyment, skill in reading may 
be supplemented advantageously by certain procedures 
which assist in the retention and use of ideas and facts 
obtained from reading matter. 

The subject of productive reading may be ap- 
proached from the standpoint of the student who must 
incorporate reading in his study program. One of his, 
and many another reader’s, most frequent complaints 
is that he is unable to concentrate. When asked about 
their difficulties, 164 out of a group of 183 students 
complained that they were “unable to concentrate.” 
These same students had considerable difficulty in de- 
fining “concentration.” This word often conjures up 
vague notions of some hidden reservoir of power which 
can be turned on and off at will, and which is an ex- 
ceedingly valuable although obscure possession. “Lack 
of concentration,” on the other hand, was interpreted 
as “daydreaming,” “inability to maintain attention,” 
“wandering of the mind,” and “distractability.” 
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Psychologists do not know of any specific entity or 
power corresponding to the common notion of concen- 
tration. It is, rather, a process or an activity that may 
be defined as the centering and maintaining of atten- 
tion. In reading, this attention is directed toward the 
content of the book at hand. It is possible to distin- 
guish certain conditions which facilitate concentration. 
Among these are interest, understanding, absence of 
distraction, and the use of systematic reading proce- 
dures. When these conditions are controlled, it is possi- 
ble to obtain maximum productivity of reading. 


Interest Essential 


The degree of interest is closely related to concen- 
tration. Everyone has had the experience of becoming 
so engrossed in a fascinating story that he is quite 
oblivious to his surroundings. Under such circum- 
stances, there is no lack of concentration. The imme- 
diate situation absorbs all attention. If the reader has 
little interest in his subject, his problems are increased 
tenfold. Although he may recognize that his reading 
will serve a useful end, this is not necessarily sufficient 
to insure immediate and absolute attention. The reader 
must do more than grit his teeth and say, “I must do 
this because it is good for me.” If it is recognized that 
the task is worthwhile, it is likely that interest can be 
stimulated. This is not as difficult as it may appear 
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because most subjects, when thoroughly investigated, 
are interesting intrinsically. 

Understanding a subject usually leads to interest in 
it. Today, most people are familiar with the phrase 
“devaluation of the dollar,” although only a small 
percentage of the population may understand the com- 
plete technical aspects of this economic term. The 
average person, because he is increasingly bombarded 
with economic facts and theories, has become aware of 
certain major national issues which reached but few 
in former years. Through the press, the radio, mass 
education, and popular picture and news magazines, 
he has discovered that he has a genuine interest in 
problems which may have bored previous generations. 
As a school child, the reader may have yawned when 
his teacher pulled her pointer out of the chalk rack 
and began the day’s discussion of the geography of 
Asia. This same reader’s father may have had only a 
nebulous notion of the situation and importance of the 
Asiatic continent. Today, practically every American 
is aware of the outstanding events in the Orient. He 
is keeping up with the times. He is interested. 

This is an exciting world. To those who are well- 
informed, the march of events has added interest. The 
printed page is by far the most complete and usually the 
most reliable of the various channels by which people 
acquire knowledge of their environment. Proficient 
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reading makes the use of books a pleasure, and wide ac- 
quaintance with affairs of the day makes reading in- 
teresting and profitable. | 

In attacking any new subject for the first time, it is 
advisable for the reader to whet his curiosity by orient- 
ing himself to it. In many fields, authoritative and, at 
the same time, somewhat popular books are available 
for this purpose. The reading of such books may be 
supplemented by the perusal of relevant periodical lit- 
erature, and by discussion of the subject with others. 
After obtaining a general understanding of the subject, 
he should be better able to see the importance of 
the details which are presented in a more elaborate 
treatise. 


Distraction and Daydreaming 


Psychologists have devoted a great deal of time to the 
investigation of distraction. Their results indicate that 
constant environmental noises need not be a source 
of distraction. For example, it is not difficult to become 
adjusted to the noise of a busy street. On the other 
hand, interruptions of the continuity of work, such as 
conversation and answering a telephone, serve to lead 
the individual far from the subject at hand. Several 
minutes may ensue after such an interruption before 
his previous efficiency can be resumed. The radio 
may seriously interfere with concentration. Although 
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soft music is played, this is interspersed, from time to 
time, with the remarks of an announcer. The reader 
usually rewards him with a moment of time, since it is 
the habit to attend to the words of human beings. Al- 
though this interruption is short, it may serve to break 
the continuity of the reader’s thought processes. 

Daydreaming is still another enemy of concentra- 
tion. It may be perfectly harmless, so long as it does 
not interfere with more important activities. When 
daydreams intrude, steps should be taken to eliminate 
them. It is well to recognize that persistent daydreams 
often concern unsolved problems and unsatisfied mo- 
tives. Yet, the problems about which daydreams weave 
themselves are often poorly understood by the person 
who suffers from them. Daydreams about specific 
problems or motives tend to disappear when the prob- 
lems are solved and the motives satisfied. It is not al- 
ways possible to achieve this condition. One may, how- 
ever, bring the matter out of the hazy realm of fantasy 
by recording, with pencil and paper, the content of the 
daydream. Some approach to a logical solution may 
then be made. When this is done, the daydream often 
ceases to recur. 


Systematic Procedures 


Certain systematic procedures for raising the level 
of reading productivity will be considered. Manifestly, 
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it is not possible to fit all reading into a single scheme. 
Yet, when the goal of reading is the assembly of an 
organized body of fact, a systematic approach is cer- 
tainly desirable.’ 7 

A general understanding of the subject-matter of a 
difficult book may be obtained by skimming. Here, 
the reader leafs through the book, glancing at chapter 
titles, subheadings, pictures, charts, tables, and other 
illustrative material. He becomes familiar with the 
broad outlines of the book, its purpose, and its organiza- 
tion. Ten to fifteen minutes may be devoted to skim- 
ming over an entire book; three to five minutes may be 
devoted to a hasty, superficial glance at each chapter 
as it is encountered. 

Skimming is frequently confused with rapid reading. 
On numerous occasions, the writer has been asked about 
certain more or less mythical individuals who are said 
to absorb a whole page of reading material “at a glance.” 
They make a profound impression on their associates 
by turning a page every two or three seconds. Such 
persons do not read but skim. When the subject- 
matter of a book is familiar to the individual, it is pos- 
sible to give a fairly creditable but superficial summary 
of its contents after a few minutes of skimming. Skim- 
ming should not be a substitute for reading, but is of 


1 C. G. Wren and L. Cole, How to Read Rapidly and Well (Stanford: 
Stanford University Press, 1935), pp. 1-16. 
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value in giving a general picture of the contents of the 
book. 

The next step is to read the chapter rapidly. On this 
reading, it is usually best not to devote much time to 
passages which are puzzling or obscure. However, 
these passages should be recorded, so that they may be 
examined later. If the book belongs to the reader, he 
may wish to record such passages by a pencil-check in 
the margin. Underlining consumes much time, is us- 
ually of little value, often serves to emphasize words or 
sentences which later prove to be unimportant, and se- 
riously interferes with later rereading. If pencil-checks 
_ in the book are objectionable, a simple device for re- 
cording almost the exact location of the passage in 
question may be used. Each page is broken up into five 
imaginary divisions which are lettered a, b, c, d, and e, 
from top to bottom. The passage is then recorded ac- 
cording to page and letter. Thus 57c means the center 
of page 57, and 84e means the bottom of page 84. Fol- 
lowing this, the passages which have been marked or 
recorded are examined. Often, subsequent paragraphs 
will clarify their meaning. It is necessary, sometimes, to 
consult the dictionary or various sections of the book 
in order to make the matter clear. Finally, when all 
such passages are understood, a simple outline of the 
chapter is made. Usually, too much emphasis is placed 
on the structure of an outline, and persons frequently 
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become slaves to a stereotyped system. The purpose of 
the outline is to record simply and clearly the major 
facts and ideas which are contained in the chapter. It 
may or may not be necessary to reread the chapter com- 
pletely. Whether or not this is done, the very act of re- 
ducing the subject-matter to its barest essentials serves 
to isolate, emphasize, and crystallize the major points 
in the chapter. The outline then serves as a permanent 
record of the ideas obtained from reading. 

Presented herein were several methods for improving 
concentration, such as increased understanding and in- 
terest, and the control of distraction. Benefit from the 
use of systematic reading procedures was emphasized. 
Outline techniques for clarifying and preserving facts 
and ideas were suggested. Success in the use of all these 
measures is primarily dependent on a high degree of 
reading proficiency. 
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THE HYGIENE OF VISION 


Optimal conditions for reading comprise good posture, 
proper illumination, and, if necessary, refraction of the 
eyes. Also essential are good typography and occasional 
brief rest periods. Neglect of one or more of these fac- 
tors is likely to result in eyestrain, headache, or fatigue.’ 

Ocular fatigue is minimized by holding the reading 
matter in the lower half of the field of vision, about 
fifteen to eighteen inches from the eyes. The head 
should face forward and the material should be cen- 
tered directly in front of the eyes. The left edge of the 
page should not be tilted above or below the right edge. 
It is recommended that reading be confined to such 
places where these postural conditions can be assumed, 
which does not include reading in bed. At regular fif- 
teen-minute intervals, accommodation should be re- 


} Conrad Berens, The Eye and Its Diseases (Philadelphia: W. B. Saunders 
Co., 1936), pp. 1163-1171. 
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lieved by looking at some distant object for a moment, 
followed by closing the eyes for a few seconds. 


Illumination 


Proper illumination necessitates sufficient light with- 
out glare. The standard unit of the intensity of a light 
source is the candle-power. Electric light bulbs are la- 
beled in terms of watts. One watt is roughly equal to 
one candle-power in most bulbs. Thus, a bulb of one 
hundred watts will produce about one hundred candle- 
power. This relationship between watts and candle- 
power does not hold for colored bulbs, which, in any 
case, should not be used for reading. Since the distance 
from the source of light as well as its intensity is im- 
portant, the unit of illumination must combine the 
two. The footcandle is the unit of illumination of one 
candle-power falling on a surface one foot distant. 
Therefore, the illumination at a distance of one foot 
from a source of one hundred candle-power is one hun- 
dred footcandles. The illumination, or footcandles, de- 
creases as the distance from the light source increases. 
The amount which illumination diminishes may be 
calculated according to the law of the inverse square 
which states that illumination varies inversely as the 
square of the distance from the source. At two feet, a 
one hundred candle-power bulb produces 1/2x2 or 1/4 
the illumination at one foot, or 25 footcandles. At three 
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feet, the same bulb produces 1/3x3 or 1/9 the illumina- 
tion, or 11.1 footcandles. At ten feet from the bulb, there 
is only one footcandle of illumination. 

The eyes are capable of adjusting to a wide degree of 
illumination. It is not likely that the upper limits of 
tolerance will be approached in artificial illumination 
under ordinary reading circumstances. The light which 
falls in the shade out-of-doors on a bright day may be 
as much as 500 footcandles. Artificial lighting for read- 
ing purposes does not approach this figure, but should 
be between fourteen and twenty footcandles. Illumi- 
nation below twelve footcandles is certain to markedly 
reduce reading speed, and produce ocular fatigue.” 

The estimation of illumination is complicated by the 
wide variety of light fixtures which are available. These 
may be divided into three general categories: direct, 
indirect, and semi-indirect. From the first, light is cast 
directly on the work. This is satisfactory for reading if it 
is of sufficient intensity, and if it is in the proper position 
in relation to the reader. Indirect lighting fixtures, 
with opaque reflectors, diffuse the light by casting it 
first on the ceiling, whence it is reflected throughout 
the room. These fixtures cause such a wide distri- 


2 Milton J. Rosenau, Preventive Medicine and Hygiene (6th ed.; New 
York: Appleton-Century Co., 1935), pp. 613-633; and Janet H. Clark, 
Lighting tn Relation to Public Health (Baltimore: Williams and Wil- 
kins Co., 1924), pp. 1-192. 
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bution of light that they are not advisable for reading 
purposes. Features of both direct and indirect illumi- 
nation are combined in the popular semi-indirect fix- 
tures. These usually have translucent bowls. With this 
type, indirect lighting is produced by reflection from 
the ceiling, while direct illumination is concentrated on 
the reading matter. 

The photometer, a device which adapts the principle 
of the photo-electric cell to measure light intensity, may 
be used to determine the amount of light on the read- 
ing surface. Without this device, the estimation of illu- 
mination may be obtained by rule of thumb methods. 
The light reflected from ceiling and walls should be 
disregarded, since it ordinarily forms a small part of 
total illumination. When light shades are interposed 
between light source and reading surface, illumination 
is greatly decreased. Under such circumstances, calcu- 
lation is subject to great error. The following example 
may be of help in calculating suitable lighting for read- 
ing: A semi-indirect fixture is used, having a 150-watt 
bulb in a white translucent bowl, and three tweny-five 
watt candle-style lights below this. This would produce 
about 225 candle-power. At a distance of five feet, the 
footcandle illumination is 225/25, or 9 footcandles. If 
the light is moved to four feet from the reading surface, 
there are 225/16, or slightly more than 14 footcandles. 
This is just sufficient for correct lighting. 
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Glare 


For proper illumination, glare must be eliminated. It 
may be defined as any brightness in the visual field so 
intense as to interfere with vision. The two types of 
glare are, reflected and direct. Both necessitate con- 
stant readjustment of the eyes to varying light inten- 
sity, and may cause eyestrain and fatigue. Reflected 
glare usually occurs on the reading surface itself. It is 
frequently caused by unequal illumination of the page. 
This may be reduced by holding the page in a uniform 
light field. Glossy paper frequently reflects brilliant 
patches of light which seriously interfere with vision. 
Glare of this sort is markedly increased when the light 
source is directly above or in front of the reader. 

Direct glare usually occurs when some source of light 
in the periphery of vision approaches or exceeds the 
intensity of light reflected from the page. Any natural 
or artificial light source within the field of vision pro- 
duces this type of glare. One of the worst forms of di- 
rect glare occurs when natural light is supplemented 
by artificial light. In the late afternoon, natural light 
from windows is likely to furnish direct glare many 
times the intensity of the artificial light which is re- 
_ flected from the reading surface. 

Glare may be reduced by arranging illumination so 
that there is no light source in the field of vision. The 
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source of light should be above, behind, and to one side 
of the reader. | 


Refractive Error 


A brief description of the optical system of the eye, 
and some of the common types of refractive error, may 
serve to indicate the importance of careful examination 
of the eyes.’ The lens of the eye, together with other 
optical structures through which light passes en route 
to the retina, serves to focus an image on the retina. In 
all lenses, three principal factors combine to determine 
the clarity of the image. These factors are the distance 
between the object and the lens, the power of the lens, 
and the distance between the lens and surface on which 
the image is cast: in the case of the eye, the distance 
between the lens and the retina. The distance between 
the lens and the retina increases, as the eyeball grows, 
from birth to adolscence, but thereafter, the eyeball re- 
mains constant in size. The lenses of optical instruments 
are of fixed shape and refractive power, while the lens 
of the eye is capable of changing its shape and is thus 
able to focus on both distant and near objects. This ad- 
justment has definite limitations, and one of the pur- 
poses of glasses is to supplement and relieve the accom- 
modation mechanism. 


3 Alfred Cowan, Refyaction of the Eye (Philadelphia: Lea and Febiger. 
1938) pp. 1-319. 
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The power of any lens or system of lenses may be ex- 
pressed in diopters. When the eye is at rest, the lens and 
associated optical structures have a combined power of 
about sixty-five diopters, of which the lens contributes 
twenty-three diopters. The major part of the dioptric 
power of the eye is contributed by the cornea. The blur- 
red underwater vision which is familiar to all swimmers 
is caused by the marked dimunition of the cornea’s re- 
fractive power when it is immersed in water. Sixty-five 
diopters are just sufficient in a normal eye to bring dis- 
tant objects into focus on the retina. When nearby ob- 
jects are viewed, accommodation is necessary. This ac- 
commodation is effected by contraction of the ciliary 
muscle, which allows the lens to change its shape, be- 
come thicker or more spherical, and thus increase its 
power. This change in the shape of the lens, necessitated 
by close vision, may increase the refracting power of the 
eye ten or more diopters. 

The resting eye, with ciliary muscles relaxed, has the 
smallest degree of lens curvature which is possible. Un- 
der these circumstances, objects at a distance should be 
seen clearly. If perfect focus is not attained, the eye 
can not adjust further to distance. In order to see dis- 
tant objects clearly, the eye must be given artificial aid. 
There is no physiological mechanism for further reduc- 
ing the dioptric power, or for greater flattening of the 
lens. Persons whose eyes cannnot bring distant objects 


87 


Toward Proficient Reading 


into focus are said to be nearsighted; this condition is 
termed myopia. For such people, correction is achieved 
through the use of concave glass lenses of appropriate 
strength. These glasses compensate for the excessive cur- 
vature or power of the resting lens. The concave glass 
lenses, in effect, subtract dioptric power from the optical 
system of the eye, thereby accomplishing the same result 
as would greater flattening of the lens of the eye. 

‘Quite another problem is presented by farsightedness, 
or hypermetropia. This condition is due to the fact that 
the resting eye has insufficient dioptric power to bring 
the image of distant objects into focus on the retina. 
When looking at a distant object, the ciliary muscles 
contract, the lens becomes thicker or more spherical, 
and the image is brought into focus at the cost of ac- 
commodation. Greater demands are placed on the al- 
ready-taxed accommodation mechanism when nearby 
objects are observed. Hypermetropia may be relieved 
by convex glasses. Such lenses add to the total dioptric 
power of the farsighted eye, so that it may see distant 
objects clearly in the resting state. Objects in close 
proximity may be seen with a minimal, rather than ex- 
cessive degree of accommodation. 

Myopic and hypermetropic individuals are often un- 
aware of their condition. The nearsighted person may 
partially adjust himself to the blurred and “fuzzy” 
world which he sees. His weakness may be detected by 
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the Snellen test card, if he has not previously memorized 
the letter sequences. For hypermetropia the Snellen 
card alone is of no diagnostic value. “Perfect vision” 
may be indicated by this measure, when in truth the 
farsighted person suffers seriously from excessive and 
constant eyestrain. 

Two other common optical deficiencies are astigma- 
tism and presbyopia. Astigmatism is a distortion of 
retinal images caused by a structural defect of the cor- 
nea or lens. 

From a maximum elasticity in infancy, the lens of 
the eye becomes progressively less elastic, and the range 
of accommodation is correspondingly reduced. In pres- 
byopia, the lens of the eye has lost so much of its elas- 
ticity or ability to accommodate, that reading, or bifocal 
glasses are necessary. These serve to make the adjust- 
ment from far to near vision. | 

Certain bodily upsets such as dizziness, nausea, and fa- 
tigue are often caused by eyestrain, but this is not recog- 
nized as the cause, since the symptoms seemingly have 
no relation to the eyes. Symptoms that may direct at- 
tention to the source of the difficulty include pain in 
the eyes, inflammation, granular lids, and headaches. 
Myopic persons are frequently so accustomed to their 
restricted outlook that they do not suspect their defi- 
ciency. Many of them who recognize their failing at- 
tempt to disguise it, and go peering and squinting about 
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in their indistinct world. The farsighted person, on the 
other hand, may obtain a false sense of security from 
his presumably perfect vision. 


Typography 


The entire typography of a book has an important 
bearing on facility in reading. The quality of paper and 
its color, the form, size and spacing of type, and the 
arrangement of the text on the pages are all essential 
features to be considered.* Visual fatigue is lessened if 
the opacity of the paper is sufficient to prevent printing 
from showing through from the opposite side of the 
page. The color should not be blue-white, but rather 
light grey or cream-white. A glossy surface should be 
avoided, as this may produce glare even with good 
illumination. 

The length of the type line should be governed, in 
part, by the type size. The longer it is, the more difficult 
lateral control will be. Type lines with average book 
type should be between three and four inches in width. 
Ample margins should be provided, particularly on the 
side of the page next to the binding. If the inside mar- 
gin is too narrow, the curve of the page inward toward 
the binding necessitates a continuous readjustment of 


4 Investigations dealing with this problem are reviewed in: M. D. Ver- 
non, The Experimental Study of Reading (London, Cambridge Uni- 
versity Press, 1935), p. 160 f. 
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accommodation. Another reason for an ample margin 
is suggested by the statement of Erasmus: “They do not 
love books who do not correct with a pen the errors 
they may discover in the text, and who do not make 
frequent notes or criticisms upon the margins.” 

The type face should be simple, clear, and free of ec- 
centric ornamentation. The size of type is measured 
in the printer’s unit, the point, which is about one sev- 
enty-second of an inch. The designation of type by 
points refers to the vertical size of the piece of metal on 
which the type face is cast. Ten or twelve point face is 
the optimal size for reading. Twelve points is equiva- 
lent to one-sixth of an inch. It is desirable to increase 
the space between lines by one or two points. This 
may be done by leading, which is the insertion of a thin 
strip of metal between each line of type. 

From time to time, radical typographical reforms have 
been advocated. For example, it has been suggested that 
the Roman method of reading from left to right be al- 
ternated with the Hebrew method, where the sequence 
is from right to left. The return sweep would be elimi- 
nated, and the reader would proceed in saccadic move- 
ment to the right and then in saccadic movement to the 
left. Such a suggestion neglects the important psycho- 
logical fact that the patterns of words and groups of 
words are learned and apprehended as wholes, and that 
these same words, in reverse, would form entirely dif- 


gr 


Toward Proficient Reading 


ferent patterns. Thus, the reader would have to be fa- 
miliar with two sets of patterns, and would have to alter- 
nate from line to line. The replacement of the present 
system of typography by another would introduce com- 
plications in the reading of books which have already 
been printed, and uniform adoption of a radical reform 
of this kind would make existing books obsolete. 

The most important reason for resisting such a change 
is that it is unnecessary. In proficient reading the return 
sweep requires less than five per cent of the total time 
expended. It would seem that energies might be di- 
rected more profitably into the developing of skilled 
reading habits, and into making more readable books. 

The typography of this book has been designed to 
meet the requirements for reading ease. These lines are 
three and one-half inches in width. The text type is 
twelve-point Granjon, leaded two points, with footnotes 
in eight point. 

The topics of illumination, refraction, and typography 
have been discussed in this chapter because they are 
closely related to reading proficiency. In the absence 
of proper illumination, reading is slow, inefficient, and 
injurious to the eyes. Similar untoward results may fol- 
low reading without suitable glasses when the eyes need 
correction. Diagnosis of visual status must be made by a 
competent refractionist who has access to modern oph- 
thalmometric instruments. 
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ILLUSTRATIVE CASE HISTORIES 


The rational approach to the development of proficient 
reading habits should begin with diagnosis. he status 
of the individual should be ascertained with regard to 
vocalization, eye movements, comprehension, speed, and | 
vocabulary. Then, a course of training should be de- 
termined which is directed toward the specific defi- 
ciencies revealed. When an intensive program is 
adhered to, definite evidence of improvement usually 
appears within one month. The duration of training 
depends on the severity of the problems, but excellent 
results are usually obtained within two to four months 
of daily practice. Termination of training depends 
largely on the persistence and aspirations of the reader. 

The conduct of the reading program admits of great 
elasticity. It may be varied to suit individual or group 
work. The different types of apparatus which have been 
described are of great value in diagnosis and training. 
However, it is still possible to obtain good results even 
though circumstances do not permit the use of all the 
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equipment mentioned. From fifteen to thirty minutes 
of intensive practice each day forms the most essential 
part of the reading program. 

The daily recording of reading achievement is a val- 
uable stimulus to continued effort. It is important, 
however, to recognize and discount a phenomenon 
which is called the plateau. A plateau is a temporary 
halt in the progress of learning. It may occur in any 
type of learning, and is particularly annoying when at- 
tempting to master a skill. In reading, sometimes as 
much as a fortnight will elapse without measurable 
progress; this may be a plateau. Then, for no apparent 
reason, speed and comprehension again improve. When 
the existence of the plateau phenomenon is recognized, 
temporary lags in progress need not be a source of 
concern. | 

If, at any time during training, a period longer than 
two weeks elapses without improvement, it may be 
suspected that the learning process is actually being re- 
tarded, and a search should be instituted for a possible 
cause of retardation. Re-checking of vocalization, eye 
movements, and training procedures is indicated. In 
one instance, it was discovered that the reader, having 
effected a marked reduction of lip and tongue move- 
ments early in training, had unconsciously resumed 
these movements. In another case, after progress had 
been quite noticeable during the first month of training, 
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there was absolutely no sign of improvement for the fol- 
lowing month. Questioning disclosed that the location 
of practice sessions had been transferred from the study 
table to the bed, where poor illumination, faulty pos- 
ture, and a soporific atmosphere all acted to the detri- 
ment of the training. Resumption of the correct pro- 
cedure, in both cases, resulted in an immediate increase 
in speed and comprehension. 

It would not be expedient to outline here an inflexible 
program of training. Rather, the program should be 
adjusted to individual needs within the limitations of 
time and equipment which are available. The propor- 
tion of time devoted to eye-movement exercises should 
depend on the diagnosis and, ordinarily, should not 
exceed one-half of the total time spent on individual 
work. The introduction of eye-movement exercises 
should proceed from saccadic and pointing exercises to 
the important cross-line exercises. In all exercises of this 
type, accuracy and rhythm must take precedence over 
speed. 

The following cases illustrate certain procedures and 
results in reading diagnosis and training. 


Case of D. W. 


D. W., a high school teacher, taught general science 
in a large city school. She was graduated from a state 
university in 1927, having majored in Botany. She re- 
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ceived an M.A. degree in Education in 1931. Her grades 
as an undergraduate student were all A’s and B’s, except 
for a C in Political Science, and a D in English Litera- 
ture. Both of these courses required a large amount of 
reading, and after completing them, she avoided tak- 
ing courses which made demands of this kind. She 
enjoyed mathematics and sciences and had no difficulty 
with them. During her first semester as a graduate stu- 
dent, she was again confronted with long reading as- 
signments. At the end of the first month, she found 
herself so far behind in her reading that she was forced 
to drop two courses. In succeeding semesters, she en- 
rolled for fewer than the usual number of courses and 
completed her requirements for the M.A. in two and 
one-half years. She was a successful teacher, but com- 
plained that the slowness of her reading made it ex- 
tremely difficult for her to keep informed of advances 
in the sciences which she taught. 

Her score on the Nelson-Denny test was in the thirty- 
fifth percentile of college seniors. Examination of this 
test showed that she had made relatively few errors in 
either the vocabulary or the comprehension sections, but 
that her total score had been reduced considerably be- 
cause she fell far short of finishing the test. Her speed 
during the first week on Reader's Digest articles aver- 
aged 170 words per minute. No vocalization was dis- 
covered. Ophthalmograph studies revealed marked 
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reading arrhythmia, and an average of fifteen fixations, 
with four regressions, per line. Deficiency in lateral 
control was indicated by multiple marginal fixations. 

For the first week of training, she was requested to 
restrict herself to five minutes each of saccadic, pencil- 
point, and margin-point exercises, with no emphasis on 
speed. The following week, flash-point was substituted 
for pencil-point. Not until the third week of practice 
was daily timed recording of speed and comprehension 
begun. She selected H. G. Wells’ book, The Science of 
Life, as a reading text, and during this week, averaged 
164 words per minute. Weekly half-hour group exer- 
cises with the California Reading Films were begun. 
An eye-movement record taken at the end of the third 
week showed no noticeable improvement. 

A schedule was arranged as follows: saccadic exer- 
cises, three minutes; margin-point, three minutes; flash- 
point, three minutes; cross-line, five minutes; daily 
timed recording of speed and comprehension, fifteen to 
twenty minutes. At the end of the fourth week of train- 
ing, she reported that her average speed was 176 words 
per minute. Her comprehension summaries were satis- 
factory with ordinary text but were deficient with cross- 
line material. She was advised to continue cross-line 
exercises, and at the end of the following week, reported 
that her comprehension in this type of reading was 
much improved. 
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At the end of six weeks, her speed had increased to 
190 words per minute, and a film showed fixations re- 
duced to ten, and regressions reduced to two, per line. 
Lateral control was much improved. One week later, 
when the film was developed and shown to her, she be- 
came so enthusiastic about the concrete evidence of her 
progress that she decided to practice twice daily. For 
the extra practice period, she was advised to confine her- 
self to timed reading of Reader’s Digest or similar 
periodical material. 

By the ninth week, her speed in semi-popular scien- 
tific material was 217 words per minute, while the eas- 
ier periodical reading was done at the rate of 243 words 
per minute. Comprehension was somewhat improved, 
and she graded herself consistently as A - and A. A film 
showed seven fixations and one regression per line, with 
practically no evidence of deficient lateral control. Sac- 
cadic and cross-line exercises were continued, but point- 
ing exercises were eliminated. 

For the following four weeks, progress was continu- 
ous but uneventful. During the thirteenth week of 
practice, speed averaged 284 and 316 words per minute 
in the two types of reading material which were used. 
An average of five rhythmical fixations were made per 
line, and the five-line ophthalmograph film showed 
only one regression. The class work came to a close at 
this time. Two months later, she wrote that her read- 
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ing speed had increased by about 100 words per minute, 
with excellent comprehension. 

D. W. is typical of a considerable number of success- 
ful business and professional people who undertake 
reading training. Almost invariably, they give a his- 
tory of having recognized their handicap for years 
without knowing how to eradicate it. When they are 
provided with methods for developing proficiency, 
their diligence and the results obtained are remarkable. 


Case of R. S. 


R. S., a nineteen-year-old boy, was graduated, with 
mediocre grades, from a small high school. He at- 
tended junior college for a year, and again, his work 
was unsatisfactory. On questioning him, it was learned 
that he always avoided reading, but he was not aware 
of any particular deficiency in this regard except that 
his reading was very slow. His eyes had been examined 
and pronounced free of optical defect. 

In order to make a diagnosis of his difficulty, several 
examinations were administered. In the Nelson-Denny 
reading test, his score was in the tenth percentile of col- 
lege freshmen, signifying that he was inferior to ninety 
per cent of a standard sample of college freshmen. Five 
reading speed tests of ten minutes’ duration on Reader’s 
Digest material averaged 154 words per minute. A 
similar number of tests on an economics textbook aver- 


99 


Toward Proficient Reading 


aged 128 words per minute. He was observed closely 
while reading and showed marked lip movements and 
moderate jaw movements. His first ophthalmograph 
film showed an average of eighteen fixations, including 
five regressions, per line. Also revealed were the jaw 
movements previously noted. Lateral control was good, 
but there was a marked degree of arrhythmia. 

With this information, a training procedure was 
started. Since he was attending a part-time school in 
the afternoon, practice periods were planned princi- 
pally for the morning with another short session in the 
evening. He was instructed in the methods of recogni- 
tion, tension, and opposition to control lip, jaw, and 
tongue movements, respectively. Every morning, he 
practiced saccadic exercises for ten minutes, pencil- 
point for five minutes, and made a fifteen-minute test 
of speed and comprehension. In the evening, he made 
another short timed recording of speed and compre- 
hension. 

At the end of one week, he reported an average of 
140 words per minute on a history textbook, but with 
very poor comprehension. He was told not to expect a 
sudden increase in comprehension, due to the possible 
confusion while adjusting to the practice methods. Dur- - 
ing the following two weeks, speed increased gradually, 
and comprehension grades showed improvement. He 
graded himself D or F at the beginning but raised this 
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to C- and D. Vocalization was markedly reduced. An 
eye-movement photograph showed an average of eleven 
fixations, including three regressions. It was suggested 
that he reduce pointing exercises and substitute ten 
minutes of cross-line exercises. Weekly half-hour group 
exercises with the California Reading Films were 
begun. 

Some difficulty was experienced in becoming accus- 
tomed to cross-line exercises, but, by the end of the 
fifth week, he was able to comprehend cross-line text 
while fixating only on the designated points. He was 
instructed not to strive for speed in these exercises. 
During the sixth week, reading speed averaged 195 
words per minute with a novel, and 163 words per min- 
ute with the history textbook. An ophthalmograph 
film taken at the end of this week showed an average 
of eight fixations with less than two regressions per 
line. There were five fixations and no regressions in 
the best line. By the end of the ninth week, he aver- 
aged six fixations with less than one regression per 
line. Daily recording of speed showed an average of 
224 words per minute on a novel, and 183 on a text- 
book. Comprehension was graded sometimes as B, 
sometimes as C. Pointing and saccadic exercises were 
eliminated, and cross-line exercises were reduced to five 
minutes at the beginning of each practice period. 

Progress continued consistently, and in the thirteenth 
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week, text speed was 228 and novel speed 284 words 
per minute. Comprehension grades during the final 
week were consistently B, and examination of his 
notebook showed a striking improvement in summa- 
ries. Ophthalmograph studies revealed an average of 
five fixations and less than one regression per line. The 
reading training class was concluded at this time, but 
he announced his intention to continue the exercises 
and the daily timed recording of speed and comprehen- 
sion. He had found that his improved reading ability 
helped him in his school work, and also opened new vis- 
tas in recreational reading which he had never before 
enjoyed. 


Case of J. F. M. 


J. F. M., an eighteen-year-old youth, was graduated 
from high school with grades which were insufficient 
to meet college admission requirements. During his 
high school years, he divided his time between his stud- 
ies and his hobby, the construction of model aeroplanes. 
In the latter, he had remarkable success. He hoped to 
specialize in aeronautical engineering, but his high 
school principal advised him that in all probability he 
would be unable to do college work. It was suggested 
that he become an aeroplane mechanic rather than an 
engineer. 

Questioning disclosed that his scholastic disability 
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dated from his eleventh year. At that time, he was 
doing excellent work in the sixth grade. His father, an 
army officer, was transferred to a post in another state. 
The family moved at once which necessitated chang- 
ing schools in mid-semester. From that time on, his 
grades were poor. His early training in reading stressed 
the grasping of words and larger units of meaning. 
The second school emphasized details in reading and 
language instruction. By the new standards, he found 
himself deficient in spelling and grammar. In order to 
obtain even passing grades, he was forced to devote 
most of his time to these subjects. He became unusually 
conscious of spelling, and in much of his silent reading, 
actually spelled out the words to himself. 

Diagnostic studies revealed that vocalization was 
present in extreme degree. While reading, he whis- 
pered many of the syllables and words to himself. Oph- 
thalmograph films showed that he made an average of 
sixteen fixations per line with fair rhythm, rare regres- 
sions, and good lateral control. His Nelson-Denny test 
score was in the twelfth percentile of college freshmen. 
This was composed of a vocabulary score in the twenty- 
fifth percentile and a paragraph comprehension score 
in the fifth percentile. After the test was graded, he 
was allowed to complete it with unlimited time. Under 
these conditions, the total rose to the eightieth percen- 
tile. This could not be considered as an accurate meas- 
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ure of reading ability since it was not obtained under 
standard conditions, but it suggested that the boy’s slow 
reading speed was one of the most important factors in 
his disability. Speed tests on Reader’s Digest material 
averaged 112 words per minute, but at that speed, the 
boy was able to write excellent summaries of articles 
read. | 

It was decided that reading training should be direct- 
ed toward eliminating vocalization and increasing the 
span of apprehension. He was instructed to use his left 
hand to control movements of vocalization. Light pres- 
sure was applied with his flexed index finger across his 
lips, and deep upward pressure was applied with his 
thumb at the base of his tongue under his chin. The 
anterior part of his tongue was held lightly between his 
teeth. 

He was instructed to prepare a large number of three- 
by five-inch cards with two or three typed words on 
each. The words were not disconnected but were single 
phrases or expressions of an idea. Ten new cards were 
prepared each day. As an alternative, it was suggested 
that the words be clipped from magazines and pasted to 
the cards. He was told to examine the entire collection 
of cards daily. Each card was exposed for a fraction of 
a second, then the meaning was considered while inhib- 
iting vocalization. After two weeks of this, five minutes 
of pencil-point and five minutes of flash-point were 
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added to the daily routine. At the beginning of the 
fourth week of training, ten minutes of cross-line exer- 
cises were added. He was asked to write a summary 
after each cross-line exercise. 

After one month of practice, during which there were 
no tests of reading speed, he tested himself several times 
on Reader’s Digest material and averaged 157 words 
per minute. An ophthalmograph film showed that fixa- 
tions were reduced from sixteen to nine per line, with 
no abnormalities of eye movement pattern. 

Delighted with his improvement, he concluded that 
reading had been his principal stumbling-block since 
the sixth grade. His whole attitude toward scholarship 
changed. He redoubled his efforts in reading and took 
new interest in three post-graduate high school courses 
in which he was enrolled. Pencil-point and flash-point 
exercises were discontinued, and flash-card exercises 
were limited to five minutes per day. Each week, instead 
of each day, ten new cards were added. Fifteen min- 
utes of timed recording of speed and comprehension 
were added to his daily program. 

He continued training procedures alone for two 
months and when he returned, his Reading Progress 
Chart showed that he had advanced to a speed of be- 
tween 240 and 260 words per minute, with comprehen- 
sion graded by himself as B. Vocalization was not no- 
ticeable, and eye movements were excellent. His stand- 
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ing in his courses had risen from D to B - and A, and he, 
his instructors, and his father were all convinced that he 
was capable of undertaking college work. It seemed 
likely that he would, in another semester, make up his 
high school deficiencies and qualify for admission to the 
college of his choice. 

J. F. M. is a rather atypical case since more than the 
usual increase in reading proficiency over a period of 
three months was made. While his reading was greatly 
retarded, this was due only to vocalization and a small 
span of apprehension. Correction of these was not 
difficult. 

This young man, however, is typical of thousands of 
young people who stumble along in their school work 
year after year wondering why they are below the 
standard. Some of them regard themselves as intellec- 
tually inferior to their associates since they do such poor 
work in school. Frequently, they acquire a dislike for 
all learning, exert themselves less and less, and even- 
tually give up the idea of continuing their education. 
Many such persons reveal some specific handicap which 
affects their entire scholastic career. Often, this handi- 
cap is found to be a reading disability and can be reme- 
died with relative ease. Equipped with proficient read- 
ing habits, their scholarship improves and their entire 
attitude toward themselves and their work is changed 
for the better. 
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Vocalization Survey 


This survey is an important part of reading diagnosis and should 
be made before training procedures are undertaken. Observation 
and palpation are carried out by the assistant according to in- 
structions on pages eleven and twelve. The reader is responsi- 
ble for the third part of the survey—introspection. All move- 
ments are recorded as to frequency (—, +, ++, +++), and degree 
(—, +, H, +++), of movement. 
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Sacecadic Exercises 


The saccadic exercises which appear on the following 
pages are used to develop rhythmical eye movements. 
When the symbols are fixated on in succession, the 
eyes execute the movements of proficient reading. 
Saccadic exercises are of most value when they are 
done at the beginning of a practice session. They are 
discussed on pages 52 and 53. 
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CROSS-LINE EXERCISE 


This lis a sample of  cross-line exdrcise, a device which 
combines the training of eye movements with the de- 


few pages of new/exercises should be read at each 
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practice session. 


125 


Table of Reciprocals of Time 


Min. 


Sec. 
:00 
Ba) 
320 
230 
240 


r 


750 


Min. 


Sec. 
700 
RG) 
:20 
230 
740 
750 


O91 
.090 
-088 
.087 
.086 
-085 


126 


.083 
.082 
.081 
030 
.079 
.078 


O77 
-076 
-075 
.074 
.073 
072 


O71 
O71 
.070 
.069 
.068 
-067 


Time 


20 
21 


23 


25 


26: 
rN 
28: 


29 


33 
34 


OR. 
oo: 


730 
:00 
21: 
raya 
22:30 
:00 
2a% 
24: 
24: 
:00 


30 
00 


30 
00 
30 


00 
00 
00 


700 
30: 
ile 
32: 
:00 
:00 


00 
00 
00 


00 


.067 
.066 
065 
.065 
.064 
.063 


.063 
.062 
-061 
061 
.060 
059 


.059 
.058 
.058 
.057 
.057 
.056 


Reciprocal 


.049 
.048 
.047 
045 
.044 
.043 
.043 
.042 
041 
.040 
.038 
.037 
.036 
.035 
.034 
.032 
031 
.030 
.029 
.029 


.056 
.056 
.055 
.054 
.054 
.053 


.053 
-052 
.052 
.051 
.051 
050 


10 


-100 
.098 
097 
.095 
.094 
.092 


20 


.050 
.050 
.049 
.049 
.048 
.048 


Table of Reading Speed in Words per Minute 


Min. 5 6 7 8 9 10 11 12 13 14 15 
WORDS 
4000 800 667 572 500 444 400 3864 333 308 286 267 
3900 780 650 557 488 483 390 355 325 300 278 260 
3800 760 6383 543 475 422 380 345 317 292 271 2538 
3700 740 617 529 468 411 370 3836 308 285 264 247 
3600 720 600 514 450 400 360 327 300 277 257 240 
3500 700 583 500 488 389 350 318 292 269 250 233 
3400 680 567 486 425 378 340 309 2838 261 243 227 
3300 660 550 472 413 367 330 300 275 254 286 220 
3200 640 533 457 400 356 320 291 267 246 228 213 
mi0gu620 617. 442, 388) 344,..310. 282, 258.238 221) 207 
3000 600 500 429 3875 333 300 273 250 231 214 200 
2900 580 483 414 368 322 290 264 242 228 207 1938 
2800 560 467 400 350 3811 280 255 233 215 200 = 187 
2700 540 450 386 338 3800 270 245 225 208 193 180 
Pangmos0) 433. 872 «326% 289) 260. 2867) 2217 200) 8186) LTS 
pagum 500). 417) 357).) 318. 7278 >. 250." 227 | 208) 192 | 179). 167 
2400 480 400 343 300 267 240 218 200 185 171 160 
20070460 9383 329 288 §256 230 209 192.177 (164 153 
9200 440 367 314 275 244 220 200 183 169 157 147 
Pijee420 650. 800 | 263 288° 6210. 191. 9175 161,160 |.140 
eoocerao) sas. 286, 92507) 222.) 200°. 1820167) 1564) 148.0183 
mane 397 2721. 2388) 212. 190 173168), 614625186)". 127 
1800 360 300 257 225 200 180 164 150 188 129 120 
PeHESAON ORR 2495) 213, ve 1S9y 100 yh LO. (142) e181 6 122) 113 
Teo oeO ne eeT 229°) 200) 178) 160.9°.146 9133) 128.) 114). 107 
aep0 200) 250° 314. 188 167 150) 1186..125. | 115 | 107 100 
T400) 280 233 200 175)).156 140 127 117 (108, 100 

Pano ueeON 217) “186, | 163) 9144.°.1309\0118. 4.108) . 100 
a200- 8 240 «200... 171.150 «133° 120-- 109, 100 

sipoeec0. 6183 157° 188 122.110.) 100 

_ US ee ee Ee 

1000 200 167 148 125 111 += 100 

poe ts0, 150) 129) 113 5100 

800 160 1383 114 100 

Wo L400. . 117% 1100 


100 


Fortnightly Summary of Reading Progress 


Number. of Practice Periods ©. |.) u.. + yh 
Total Practice Time Mt a ae bes 


Distribution of Time in Daily Practice Sessions 


Lc 
Vocalization » (4) cp ee 
Conic 
Speed ie 
Bye Momeni a 
Specinl Problems es 


ee no nn oe rn nn no nn on on eo ee = = 


128 


Reading Progress Chart 
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Eye-movement exercises, see 
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ineffective, 29-33 
photography of, 33-48 
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48-49 
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Margin-point, 54 
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Mirror, use of, 48-49 
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head, 45-46 
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Nelson, M. J., 62 

Noises, 76 

Non-Apparatus Methods, 
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Ophthalmograph, 35-48 
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33-49 
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Posture, 81 

Presbyopia, 89 

Productive reading, 73-80 

Progress Charts, Reading, 
67, 129-143 

Pupil of the eye, 14-17 


Radio, 76-77 


Reaction time, 30 


Reading 
eye in, 25-28 
glasses, 89 
material, selection of, 66 
Progress Charts, 67, 129-143 
rate of, see speed of reading 
speed from film, 43 
tests, 61-63 
Reciprocals of Time, 65, 126 
Recognition, method of, 12-13 
Rectus muscles, 16, 21-22 
Refraction, 81, 86-90 
Regression, 29-33, 44-46, 49, 55 
delayed, 31-32 
Repetition, 70 
Rest periods, 81 
Retina, 15-17, 25-26 
Return sweep, 32-33, 43-49 
incomplete, 33, 46 
Review, word, 71-72 
Rhythm, 29-33, 57; 95 
Rods, 17-18 
Rosenau, M. J., 83 


Saccade, 26, 34 

Saccadic exercises, 51-52, 
III-123 

Saccadic movement, 26-29 
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Skimming, 77 

Socket, 14, 20 

Span of apprehension, see 
apprehension 

Speed and comprehension 
dual approach, 65-68 
daily timed recording, 
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Speed of reading, 59-68 
calculation of, 64-65 
from film, 43 
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Strang, R., 66 
Stratton, G. M., 34 
Summaries, 66-67 
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use of, 65 
Taylor, C. C., 35 
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Taylor, J. Y., 35 
Tension, method of, 12-13 
Tests, reading, 61-63 
Throat movements, 11-12 
Tongue movements, 8, 12-13 
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Training methods, choice of, 


58, 93-95 
Traxler, A. E., 66 


Typography, 81, 90-92 
Underlining, 79 
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Vision, hygiene of, 81-92 

Vitreous humor, 17-18 

Vocabulary development, 
62, 69-72 

Vocalization, 8-13, 57 
introspection, 12, 109 
palpation of, 11, 109 
survey, II-I2, 109 
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